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War  Department, 
Office  of  the  Chief  Signal-Officer, 

Washington^  D.  C,  November  10,  1878. 

Sir  :  The  established  course  of  drill  and  instruction  in  military  sig- 
naliiig  and  telegraphy,  meteorology,  and  the  Signal  Service  duties  of 
stations  of  observation  and  report,  embracing  those  of  the  service  both 
on  the  sea-coast  and  in  the  interior,  together  liiith  those  of  the  construc- 
tion, maintenance,  and  oi>eration  of  the  telegraphic  lines  ujwn  the  frontier, 
has  been  continued,  as  in  preceding  years,  at  the  school  of  instruction 
and  practice  at  Fort  Whi])ple,  Va. 

Tlie  drills  of  the  Signal  Coqjs  with  arms,  \^ith  Gatling  guns,  in  the 
maneuvering  of  field  telegraphic  trains ;  the  procedures  for  the  rapid 
erection  of  telegraphic  lines ;  the  management  of  the  signal  and  other 
apparatus  habitually  used  by  the  corps  in  the  iield  or  in  times  of  wax-, 
have  been  regidar  and  thorough.  The  charac^ter  of  these  duties  has  been 
f5o  often  described,  it  is  not  necessary  to  refer  to  them  here  at  length. 

The  apparatus  at  the  i)ost  for  the  study  and  practice  with  instniments 
for  the  meteorological  duties  of  the  service  has  been  improved. 

The  equipment  for  the  drill  with  arms,  the  drill  with  field  telegraphic 
trains,  the  construction  (bills  and  for  practice  in  the  duties  required  on 
signal  and  at  telegraphic  stations,  is  sufficient.  Particular  attention  has 
been  given  in  the  year  just  passed  to  the  drill  of  the  force  with  arms  and 
to  such  armed  maneuvers  as  would  be  necessary-  for  the  corps  in  time 
of  war.  A  rigorous  practice  of  this  kind  is  necessary  for  a  force  organ- 
ized to  act,  if  need  be,  independently  of  other  organizations,  and  to  be 
capable  of  protecting  with  its  o\ni  guard  its  own  material  and  works. 

Experiments  in  signaling  and  telegra])hy  are  made  at  Fort  Whipple 
under  proper  supervision.  It  is  endeavored  to  keep  abreast  in  all  im- 
provements, with  the  progress  made  by  scientific  ingeniuty  in  the  special 
duties  of  the  service  in  the  use  of  improved  war  material  and  in  the 
diflerent  monies  of  rapid  communication  now  necessary  and  expected  to 
be  used  as  of  course  in  war.  Such  apparatus  are  here  tested  as  may 
have  received  the  notice  of  this  office  or  to  which  the  attention  of  the 
office  is  direcited  by  higher  authority. 

A  practice-line  forty  miles  in  length — a  portable  field-line  being  used — 
has,  during  the  past  year,  been  erected  and  maintained  on  the  military 
reservation  of  the  i)08t  for  the  experimental  testing  of  the  uses  of  the  tele- 
phone. An  iron  line — ^the  supi>orts  and  insulator  branches  being  both  of 
that  metal,  fitted  to  carry  and  carrying  two  wires — ^has  been  here  tested. 
It  has  not  been  disabled  at  any  time  by  any  failure  of  the  supjiorts.  The 
telegraphic  line  cx)nnecting  Fort  Whipple  with  this  office — a  field-line 
eight  miles  in  length — ^has  been  in  constant  use,  different  forms  of  tele- 
phones being  employed  upon  it. 


4  REPORT   OP   THE   CHIEF   SIGNAL-OFFICER. 

Telephonic  communication  is  adopted  as  the  usnal  mode  for  all  com- 
munication between  this  office  and  Fort  Whipple.  The  wires  are  so 
arranged  and  fitted  with  instruments  that  the  ordinary  modes  of  tele- 
graphing may  be  used  for  any  matters  requiring  to  be  of  recoi*d.  A 
nimiber  of  exi)eriments  have  been  made  over  the  wires  connecting  Balti- 
more and  Washington.  As  a  result  of  these  experiments,  telephonic 
communication  has  been  established  at  points  upon  the  sea-coast  lines 
where,  at  repair  and  minor  stations,  it  gives  promise  of  usefidness. 

A  series  of  experiments  has  been  made  with  sun-flashes,  with  the  view 
of  improving  upon  the  forms  of  heliogi-aph  to  be  adopted  for  the  genei-al 
uses  of  the  Army. 

Experimerts  have  been  made  with  shells  charged  with  gun-ci)tton  to 
be  exploded  and  causing  a  heavy  rei>ort  at  a  great  elevation  above  the 
earth's  surface,  and  with  shells  charge<l  with  colored  fires  to  be  used  as 
signals — the  shells  being  thix)wn  ftx)m  Signal-Service  mortars. 

There  have  been  other  and  necessary-  experiments,  for  which  the  post 
and  forc€  stationed  at  it  fiimish,  as  they  are  intended  to  do,  good  facili- 
ties. 

The  duties  at  this  post  are  conducteil  under  strict  military  rule.  The 
post  is  controlled  as  connected  with  and  as  forming  part  of  this  office. 
The  officers  of  the  Signal  Corps  pass  a  course  of  drill  and  instrucrion 
and  serve  regularly  at  this  post  before  being  put  upon  any  other  duty  of 
the  Signal  Service.  It  is  recommended  that  all  officers  of  the  Army  in- 
tended to  be  instructed  as  acting  signal-officers,  or  to  be  temporarily 
instructors  in  geographical  military  dei)artments  for  the  field  (luties  of 
the  Signal  Service,  be  here  instructed  before  being  put  upon  detached 
duty.  Instructors,  not  themselves  thoroughly  instructed,  are  worse  than 
useless.  It  is  aimed  to  furnish  through  the  thorough  course  of  study  and 
practice  at  Fort  Whi])ple  a  fon»e  of  enliste^l  men,  enlisted  after  exami- 
nation, thoroughly  disciplined  as  soldiers  and  fitted  by  careful  special 
instruction  for  the  special  duties  of  the  Signal  Service. 

The  uhportance  of  the  field  duties  of  tlie  Signal  Service,  and  of  the 
modes  of  communication  such  services  make  possible,  are  now  recognized 
throughout  the  world.  The  modes  of  instruction  in  field  or  outdoor  sig- 
naling, now  nearly  similar  in  the  Army  and  Navy  of  the  United  States, 
ought  to  be  made  so  absolutely,  and  a  course  so  complete  established  that 
any  force  of  either  arm  will  he  surely  competent  at  any  time  to  put  itself  in 
signal  commiuiication  with  any  force  either  of  its  own  or  of  the  other  arm, 
within  signal  distance.  It  is  not  necessary  now  to  represent  at  length  to 
any  who  have  served  in  or  read  of  recent  wars  the  propriety  and  the 
need  that  anv  armed  force  of  anv  annv  should  he  able  to  wire  or  to  com- 
municate  by  other  signals  with  any  other  of  the  same  nationality  or  obey- 
ing the  same  general  command. 

The  course  of  instruction  at  Fort  Whi])ple,  for  officers,  to  be  acting 
signal  officers,  and  that  for  enlisted  men,  candidates  for  promotion  to  the 
grade  of  sergeant  in  the  Signal  Corps,  or  to  the  grades  of  first  class  [)ri- 
vates  and  corjwrals,  are  given  herewith.  (Pai)er  1.)  They  embrace  such 
branches  of  study  as  experience  has  slioAvn  best  suited  to  fit  the  pu])il 
for  the  difterent  positions  of  duty  in  which  he  may  be  placed.  The 
number  of  officers  now  under  instmction  at  Fort  Wliii)ple  is  three.  Eigh- 
teen enhsted  men  have  been  instructed  for  promotion  to  the  gi^ade  of  ser- 
geant during  the  year,  terminating  Jiuie  30, 1878.  Of  these,  tlm-teen  suc- 
cessfully passing  the  examinatiou,  for  that  grade,  have  l>een  promoted 
and  assigned  to  stations.  One  was  dropped  from  instmction  for  miscon- 
duct, and  four  are  still  under  instruction.  (Paper  2.)  Ninety-six  en- 
listed men  have  been  under  instruction  for  the  i)ositions  of  first-class 
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privates,  assistants  to  observers.  Of  this  number,  sixty-three  completed 
the  course  of  instruction,  drill  and  practice,  passed  the  necessary*  exami- 
nation, and  have  been  ordered  to  duty  at  stations  as  assistants.  Two 
were  discharged  the  service  at  their  own  request,  and  thuty-one  are  still 
under  instruction.     (Pai)er3.) 

The  action  of  Congress  permanently  organizing  the  enlisted  force  of 
the  Signal  Corps  and  increasing  its  number,  has  imposed  unusual  labor 
upon  the  instructors.  The  habitual  drills  with  arms  of  all  the  enlisted 
force  stationed  at  the  office  of  the  Chief  Signal-Officer  in  Washington,  in 
connection  with  those  of  the  enlisted  force  at  Fort  Whipple,  has  ren- 
dered possible  during  the  past  year  practice  more  complete  than  in 
former  years.  Drills  of  the  telegraphic  train  complete,  embracing  four 
sections,  have  been  pi*acticable  for  the  first  time  in  the  history  of  the 
service.  The  drill  of  one  or  at  most  two  sections  has  been  the  most  ex- 
tensive maneuver  which  could  be  before  attempted. 

During  the  year  ending  June  30,  1878,  First-Lieut.  K.  P.  Strong,  act- 
ing signal  officer,  has  contiinieil  in  charge  of  the  post. 

First-Lieut.  J.  McClellan,  acting  signal-officer,  was  succeeded  in  charge 
of  the  instruction  department  of  the  post  by  First-Lieut.  F.  C.  Grugan, 
acting  signal-officer,  June  17,  1878. 

Lieut.  F.  S.  Rice,  acting  signal-officer,  was  relieved  from  duty  as 
A.  A.  Q.  M.,  and  A.  C.  S.,  November  3,  1877,  by  Lieut.  F.  C.  Grugan, 
who  is  now  in  charge  of  these  duties. 

Acting  Assistant  Surgeon  L.  W.  Ritchie  has  remained  in  charge  of 
the  hospital. 

The  i)08t  of  Fort  Whipple  is  in  couunendable  good  order.  The  biuld- 
ings  are  sufficient  in  number,  commodious,  and  comfortable. 

An  ordnance  shed  for  the  protection  of  the  Gatling  guns,  arms,  and 
other  ordnance  property,  and  a  brick  magazine  for  the  safe  storage  of 
ammunition,  signal  shells,  p>Totechnic8,  and  other  explosives,  have  been 
erected  since  the  date  of  the  last  annual  report.  The  health  of  the  post 
has  continued  excellent.  A  fire-engine  is  needed  for  the  proper  pro- 
tection of  the  buildings  and  valuable  property  stored  at  the  post. 

The  number  of  men  for  duty  at  the  post  has  varied  from  thirty -nine 
to  sixty,  and  the  number  of  officers  fiim  two  to  seven.  The  average 
number  of  men  for  duty  during  the  year  was  fifty. 

The  morning  report  of  Fort  Whipple,  Va.,  for  Jiuie  30,  1878,  exhibits 
sixty-three  enlisted  men  present  for  duty,  of  whom  four  were  sergeants 
of  the  Signal  Corps,  two  were  corporals,  fifty-five  privates,  one  commis- 
sary sergeant,  and  one  hospital  steward.  One  corporal  and  four  privates 
were  candidates  for  promotion  to  the  grade  of  sergeant,  and  under  spec- 
ial instruction. 

In  the  last  annual  report  the  Chief  Signal-Officer  expressed  his  con- 
viction that  the  economy  assured  to  the  United  States  by  the  duties 
practiced  at  this  post  far  exceeded  the  annual  cost  of  maintiiiiiing  it. 
Longer  experience  confirms  this  view. 

As  stated  in  that  report  this  post  alone  has  made  it  practicable  to  put 
on  station  dut}^  and  in  charge  of  stations  those  uon-conmiissioned  officers 
and  men  only  who  have  been  drilled,  taught,  tried,  and  so  kno^^^l  to  be 
fit  for  the  labors  and  res])onsibilities  to  be  reqiured  of  them.  Tliore  is  no 
one  of  its  varied  duties  but  to  wluch  the  force  of  the  Signal  Cori)s  can  be 
here  habituated  in  i>ractice  before  being  brought  to  face  the  difficulties 
of  its  actual  discharge.  The  benefits  resulting  from  the  school  as  one  of 
practice,  in  which  men  are  trained  to  be  at  once  soldiers  and  stud(3nts, 
have  l>een  evidenced  thi-oughout  the  United  States. 

The  enlisted  men  of  the  Signal  Coii>s  are  engaged  on  duty  as  constant 
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ill  time  of  peace  as  in  the  presence  of  a<jtiial  war.  The  uses  of  the  i>ost 
at  Fort  Whipple  for  the  discipline  and  instruction  of  the  officers  and  en- 
listed men  of  the  corps  do  not  cease  while  either  remain  in  the  ser^ice. 
The  force,  made  usefiil  in  time  of  peace  by  employment  through  which 
it  is  now  admitted  they  return  to  the  United  States  more  than  the  cost 
of  the  service,  is  kept  in  readiness  for  any  emergency  of  armed  duty  by 
regular  drills,  in  which  the  officers  and  men  stationed  at  this  office  and 
those  whose  changes  of  station  bring  them  even  temporarily  within  reach 
of  Fort  Whipple  are  there  practiced  and  maneuvered  as  a  part  of  accus- 
tomed duty.  Men  thus  i>racticed  are  trained  in  discipline,  and  look  upon 
events  transpiring  m  their  vicinity  witli  soldierlike  views. 

The  advantages  of  having  distributed  in  the  ditt'erent  cities  of  the 
United  States  a  force  of  men  with  such  training,  habituated  to  acting  in 
concert  by  order,  and  promptly ;  capable  of  reix)rting  simultaneously  by 
telegraph  and  in  cipher,  as  a  duty,  upon  matters  of  military  intei^st  to 
which  their  attention  may  be  directed,  aside  from  the  routine  duties  of 
their  station,  have  been  sufficiently  evidenced  in  emergencies  yet  recent. 
The  self-possession  of  the  non-commissioned  officers  in  charge  of  stations, 
their  prompt,  concise,  and  reliable  reports,  rapidly  collected,  in  emergen- 
cies which  have  occurred,  over  great  extents  of  temtorj' ,  for  the  informa- 
tion of  superior  authorities  have  received  the  warm  commendation  of 
high  executive  officials.  The  rapid  making  of  reports  of  this  character 
and  the  collection  of  them  over  the  telegi*ai)hic  wires;  by  aerial  signals 
or  by  any  of  the  most  rai)id  methods  of  conmiunication,  is  the  especial 
duty  required  in  the  service  of  the  (!ori)s  in  time  of  war. 

It  is  considered  that  the  movements  of  the  Army  of  the  United  States, 
made  possible  by  this  agency,  can  be  ma<le  as  rapid  on  occasions  of  neetl 
as  any  of  which  there  is  a  i)reviou8  record. 

It  is  difficult  to  compute  in  money  value  the  i)ower  of  attaining  such 
results.  The  advantages  resulting  to  the  War  Department  and  to  those 
especially  charged  with  the  management  of  the  duties  so  varied  and  ex- 
tensive as  those  of  the  Signal  Service  ImAc  become,  from  the  knowledge 
that  of  all  the  force  of  the  Signal  (Jorps  the  crourse  pursued  leaves  no 
man  who,  called  upon  for  any  duty  of  the  service,  would  fail  to  be  foiuid 
fitted  for  it  by  careftil  instruction,  are  evident. 

Meager  reports  only  have  been  i'eceive<l  of  the  instruction  for  the  field 
duties  of  the  Signal  Service  hail  elsewhere  than  at  Fort  Whipple.  No 
rex)orts  have  been  received  from  the  officer  designated  as  the  instructor 
in  military  sigimling  and  telegraphy  at  the  United  States  Military  Acad- 
emy at  West  Point,  N.  Y. 

In  the  Depaitment  of  the  Missouri,  Lieut.  W.  J.  Volkmar,  Fifth  Cav- 
alry, A.  D.  O.,  has  remained  on  duty  connected  with  the  service  in  that 
department,  and  has  forwarded  regularly  monthly  reports  of  the  instruc- 
tion of  officers  and  enlisted  men. 

The  Chief  Signal-Officer  is  (confirmed  in  the  view  hitherto  expressed, 
that  the  general  instruction  of  the  Army,  to  be  successfiilly  (»amed  on, 
should  be  confided  to  officers  first  caretully  instnicted  themselves  and 
responsible  to  the  Chief  Signal-Officer  for  the  discharge  of  their  duties 
as  instnictors. 

It  is  recommended  that  provision  be  made  that  a  force  of  six  subaltern 
officers  may  be  constantly  under  instruction  at  Fort  Whi])ple  in  the  duties 
of  field-signaling  and  telegraphy ;  it  being  understood  that  as  each  shall 
have  completed  the  coiuse  and  passed  the  necessary  examinations  he 
shall  join  his  company  and  regiment  as  instructor.  Thejumiber  under 
tuition  at  the  school  of  uistruction  to  be  kept  constant  by  details  to  be 


BEPORT   OP   THE   CHIEF   SIGNAL-OFFICER.  7 

made  from  eouipanies  and  regiment^,  not  befoi*e  instnicted,  as  vacancies 

The  wise  legislation  of  the  act  approved  Jnne  20,  1878,  i)ennanently 
organizing  the  enlisted  force  of  the  Signal  Corjis,  providing  150  ser- 
geants, 30  corporals,  and  270  privates,  ha«  been  and  will  be  productive 
of  goo4l  results.  It  has  done  away  with  annoyances  and  enibannss- 
ments  inevitable  without  it.  It  has  fixed  the  service  on  an  honorable 
footing,  and  opened  a  career,  of  which  they  are  pix)ud,  to  the  best  class 
of  young  American  citizens.  The  office  files  are  crowded  with  applica- 
tions for  enlistment.  The  severe  examinations  are  successfully  under- 
gone. The  clause  providing  ^'  that  two  sergeants  may  in  each  year  be 
appointetl  to  1k^  second  lieutenants,^  gives  that  stimulus  of  permanent 
service  and  promised  reward  so  long  and  earnestly  sought  for.  Until 
the  results  of  this  organization,  up  to  this  time  so  satisfactory',  have 
been  more  fully  tested,  it  is  not  advisable  that  changes  Ik?  attempted. 
To  the  steady  and  strong  support  of  the  Secretarv  of  War  the  success- 
fhl  attaiimient  of  this  desired  legislation  is  largely  attributable.  (Pai>er 
24.)  Already,  however,  since  the  pa^Siige  of  the  act,  additional  duties, 
not  at  the  time  c<>ntem[)late<l,  have  been  imi>osed  by  Congiess  upon  the 
corps.  In  the  present  status  of  the  service,  employment  can  well  be  fiu*- 
nisheil  to  an  additional  force  of  enlisted  men  and  be  of  such  a  nature  as 
to  certainly  repay  more  than  the  money  value  of  the  exi)enditures  inci- 
dent to  maintaining  it.  A  plan  of  details  fi-om  regiments  may  provide 
temporarily  for  this  increase  of  force. 

Tlie  candidates  for  eidistment  in  the  Signal  roi'])s  become  year  by 
year,  as  the  ser\  ice  progiesses  and  is  a])proved,  more  nunuM-ously  r4»i)re- 
sentative  of  the  l>etter  educated  classes  of  citizens. 

The  men  to  be  enlistetl  are  first  re(piire<l  to  pass  a  prelimiimry  physical 
aD4l  e^lucational  examination  before  they  are  accei)ted  for  enlistment. 
After  enlistment  they  are  sent  to  Fort  AVhipple  to  be  drilled  and  in- 
stmcteil.  They  are  then  tested  by  ])ractice  and  fm^ther  taught  by  a  year 
of  duty  and  of  stutly  in  the  iMisitions  of  assistants  at  stations.  They 
are  instructed  later  in  higher  branches  at  the  school  of  instruction  at 
Fort  Whipple,  and  again  examined  and  again  teste<l  by  practice  before 
lieing  intiiisted  with  the  management  of  stations.  They  are  held  to  a 
rigid  ol)ser^'ance  of  duty  and  with  careful  discipline  at  their  several 
Ktations.  The  plan  has  furnished  a  force  of  soldiers  of  suiH*rior  educa- 
tion and  gooil  diameter  jit  the  many  stations  thi*oughout  the  Ignited 
States.     Then-  work  is  in  evidence. 

The  work  aggregating  at  this  office  \v€\i^  become  each  year  moiv  exten- 
sive. It  covei-s  now  a  field  of  operations  actually  co-extensive  with  the 
Northern  Hemisphere. 

Tlie  details  are  many  an<l  comi)licated,  each  requiring  to  be  elaborate<l 
for  ea4!h  <lay  with  the  many  checks  necessary  for  accuracy,  and  each 
liinite<l  for  its  discharge  to  fixe<l  and  brief  periods  of  time. 

Tlie  stea<lily  improving  exi)erience  and  organization  of  the  service 
have  i>ermitte<l  each  branch  of  duty  to  be  carried  on  with  regularity. 
The  forc^i*  on  duty  at  this  office,  small  in  view  of  the  onerous  and  exten- 
sive duties  <levolA'e<l  uiM)n  it,  has  been  at  times,  and  of  necessity,  over- 
worked!. 

The  staff  of  the  office  since  the  date  of  the  last  annual  I'eimrt  has  been 
constitutetl  as  follows :  First  Lieuts.  H.  II.  C.  Dunwoo<ly,  C.  E.  Kilbourne, 
and  H.  W.  Howgate,  acting  signal-officers  and  assistants,  remain  in  charge, 
respectively,  of  records,  general  correspondence,  orders,  and  enlistments ; 
of  the  general  charge  of  instniction,  and  general  sui>er\ision  of  non-com- 
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missioned  officers  and  assistants  on  station  duty ;  the  receipt,  record^ 
and  publication  of  daily  weather  reports,  and  of  the  property  division. 

Assistants,  First  Lieuts.  J.  P.  Story,  H.  H.  C.  Dnnwoody,  and  Robert 
Craig,  acting  signal-officers,  and  Cleveland  Abbe,  A.  M.,  have  alternated, 
under  the  direction  of  the  Chief  Signal-Officer,  in  immediate  charge  of 
the  issue  of  cautionary  signals,  synopses  and  indications,  and  the  prepa- 
ration of  the  publications  of  the  office. 

Fii'st  Lieuts.  A.  W.  GreeLy,  J.  McClellan,  and  J.  A.  Buchanan,  and 
Second  Lieut.  James  Allen,  acting  signal-officers,  have  been  attached  to 
the  office  as  inspectors. 

The  Chief  Signal-Officer  is  pleased  to  refer  to  another  year  of  faithful 
attention  to  duty  on  the  part  of  these  officers,  as  also  on  the  part  of  those 
serving  at  Fort  Whipple  and  on  detached  duty  elsewhere.  The  intelli- 
gent zeal  and  interest  in  the  service  manifested  by  the  acting  signal- 
officers,  as  a  class,  have  won  success  in  the  duties  with  which  they  have 
been  charged. 

The  aggregate  of  office  correspondence  has  become  very  large,  em- 
bracing many  thousands  of  communications,  exclusive  of  telegrams  sent 
and  received.  The  record  is  herewith.  (Paper  4.)  While  the  office 
work  has  increased  in  magnitude,  it  has  not  changed  markedly  in  char- 
acter since  the  date  of  the  last  annual  report.  As  then  stated,  the  office 
is  in  communication  with  numerous  foreign  correspondents,  having  now 
official  relations  with  the  scientific  men  and  the  chiefs  of  meteorological 
service  of  nearly  every  prominent  power  in  the  Northern  Hemisphere. 
It  has  become  the  acknowledged  center  for  meteorological  information 
On  the  continent;  it  has  succeeded  in  connecting  itself  with  the  meteoro- 
logical work  of  the  world.  It  maintains  a  system  of  exchanges  valuable 
and  interesting  at  once  to  those  who  send  and  who  receive,  more  exten- 
sive, prompt,  and  regular  than  would  have  been  possible  for  the  service 
without  the  aid  of  militarj^  organization  for  its  members  and  the  incident 
I)ower  of  regulation  and  control  which  accompanies  it.  Co-oi)eration 
wherever  sought  has  been  cordial  and  courteous. 

The  preparation  of  statistics  and  reports  ui^on  especial  requests  for 
the  uses  of  individuals  or  institutions  and  journals  which  \iish  to  publish 
data  has  become  a  work  of  magnitude.  The  numerous  applications  for 
information  on  various  subjects,  many  of  them  only  indirectly  connected 
with  the  duties  of  the  office,  have  recpiired  of  themselves  much  attention. 
Requests  for  consolidated  aata  or  the  discussion  of  meteorological  facts, 
which  require  in  compliance  days  of  labor,  are  made  at  times  apparently 
without  thought  of  how  much  h.as  been  asked  for.  It  has  been  the  rule 
of  the  office  to  ftimish  whatever  has  been  in  its  power  whenever  it  has 
been  considered  to  be  for  the  i)ublic  benefit,  or  to  aid  in  the  work  of  a 
recognized  scholar.    (Paper  5.) 

The  work  in  the  property  division  of  the  office  has  been  carefully  sys- 
tematized. It  has  become  extensive  with  the  increasing  duties  of  the 
service.  To  meet,  as  it  was  hoped,  the  views  of  Congress,  an  economy 
has  been  practiced  which  has  reached  the  v^erge  of  parsimony.  The 
shrinkage  of  values  everywhere  has  perinitted  a  rediu^tion  of  expendi- 
tures, without  which  the  continuation  of  the  work  of  the  office  in  its 
present  scope,  with  the  ai)proi)riations  now  av  ailable,  would  have  been 
impracticable.  The  management  and  the  accounting  for  the  sums  api)ro- 
priated  for  the  official  telegraphic  lines  of  the  United  States,  the  uses  of 
which  are,  l)y  law,  in  part  for  coinmercial  purposes,  as  well  as  for  the 
especial  duties  of  this  office,  and  for  the  conduct  of  military  attViirs,  has 
becom(»  a  work  involving  time,  care,  and  resi)ousibility. 

A  number  of  useful  maps  and  charts  have  been  prepared  in  the  map- 
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room  of  the  office.  The  work  of  this  room,  offeriii{;,  a«  it  does,  in  s^iiop- 
tic  \iew,  and  at  a  glance,  the  resiUts  had  from  thousands  of  observations 
extended  over  years  of  labor,  and  condensed,  after  careful  consideration, 
into  the  lines  of  the  charting,  become^s  yearly  more  valuable  for  the  stud- 
ies daily  necessar^^  A  glance  at  a  chart  exhibits  to  the  student  what 
else  could  be  known  only  by  the  personal  experience  of  years.  It  is  in 
contemplation  to  increase  the  force  employed  and  the  work  of  the  room, 
systematizing,  in  this  way,  the  series  of  generalizations  established  by 
the  work  of  the  service.  On  the  success  of  this  duty  will  rest  much  of 
the  permanent  advance  to  be  hoped  for. 

Eighty-six  dollai*s  and  ninety-three  cents  have  been  received  during 
the  year  ending  June  30,  1878,  from  the  sale  of  max)s  and  other  office 
publications,  in  accordance  with  the  act  of  Congre^ss  approved  March  3, 
1874,  authorizing  such  sale. 

The  many  inquiries  received  at  the  office  as  to  the  manner  in  which 
the  publications  of  the  office  may  be  procured  indicate  the  want  of  a 
general  knowledge  of  the  fact  that  the  sale  of  copies  of  any  or  all  of  its 
publications,  or  of  any  ma]>s  or  papers  regidarly  issued  by  it,  is  author- 
ized by  law  to  be  made  to  any  applicant  upon  the  payment  of  the  actual 
cost  to  the  United  States  of  the  paper  or  publication  sought  for.  Valu- 
able data  of  the  office  are  always  procurable  in  this  way,  for  the  minute 
investigation  and  careful  study  of  any  sufficiently  interested  in  the  sub- 
jects to  which  they  have  reference,  by  paying  the  very  moderate  cost  of 
paper  and  printing. 

Five  hundred  and  eighty-four  meteorological  instruments  have  been 
purchased  for  station  use,  and  five  hundred  and  forty-two  have  been 
issued  during  the  year  ending  June  30,  1878. 

The  artisans'  work  in  the  instnmient  and  repair  shop  of  the  office  has 
steadily  increased  in  amount  with  the  increased  distribution  of  instru- 
ments and  the  number  of  stations.  A  number  of  meteorological  instru- 
ments, made  after  original  designs,  have  been  here  manufactured,  to  be 
tested  in  the  office  as  to  their  value  for  practical  use  or  for  the  purposes 
of  distribution. 

The  practic>e  of  sending  instruments  by  mail,  in  the  charge  of  postal 
agents^  under  the  special  arrangement  for  this  puipose  made  with  the 
Postmaster-General,  has  continued  to  be  successful,  and  is  of  material 
benefit  to  the  office.  The  superintendent  of  the  railway  mail  service  and 
his  assistants  of  the  Post-Office  Department,  as  well  as  the  agents  of 
that  department  generally,  have  rendered  carefid  and  energetic  aid  in 
this  transportation.  Such  aid  is  important  to  a  service  now  ramifying 
into  ever>'  iwrtion  of  the  United  States. 

It  is  by  the  aid  of  the  postal  agents  and  the  facilities  had  through  them 
for  the  conveyance  of  instruments  over  their  routes  that  the  wide  distri- 
bution of  meteorological  apparatus,  rendered  necessary  on  seas  and  con- 
tinents by  the  plans  of  observation  and  study  now  adopted,  has  become 
]iossible,  and  wiU  be  maintained. 

A  very  ci>nsiderable  number  of  instruments,  anemometers,  hygrome- 
ters, water-thermometers,  rain-gauges,  &c.,  have  been  issued  to  the  Chief 
of  the  Bureau  of  Navigation  of  the  Navy  Department  for  iLse  on  vessels 
of  the  United  States  Navy  in  making,  in  co-operation  with  this  office, 
the  naval  series  of  simultaneous  observations  directed  by  the  honorable 
8ecivtar\'  of  the  Navy  iji  G.  O.  No.  220,  dated  December  25,  1876. 
Tliis  office  8upi>lies,  upon  proi)er  api)lication  and  receipt,  any  instruments 
required  for  this  piuiK)se.  Reports  of  naval  obsei-v  ations  transmitted 
to  this  office  ai*e  entered  on  the  international  bulletin  and  are  charted 
uiwji  the  international  weather  chai-t. 
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A  number  of  iiistnunonts  have  l>een  fiiruisbeil  for  temporary  use  on 
vessels  of  the  commercial  marine  engaged  in  simihir  co-operation  upon 
the  marine  series  of  observations. 

The  library  of  tlie  office  now  contains  three  thousand  eight  humbled 
and  twenty-one  bound  volumes  and  seven  hundred  and  foi-ty  pamphlets, 
l)eing  an  increase  since  the  date  of  the  last  annual  report  of  one  liuntUed 
and  eighty-nine  bound  volumes  and  sixty-six  pamphlets. 

The^e  works  have  been  carefully  catalogue<l,  and  are  filed  for  ready 
reference.  The  list  comprises  a  useful  and  extensive  collection  for  me- 
teorological research,  with  other  works  relating  to  the  several  duties  of 
the  service.  Copies  of  some  of  the  volumes  are  not  to  be  found  else- 
where, and  are  especially  valual)le.  A  num])er  of  imi)Oi'tant  works  have 
been  obtained,  without  cost  to  the  United  States,  from  foreign  societies 
and  associations,  in  courteous  exchange  for  the  publi(*ations  of  the  office. 
(Paper  6.) 

A  summary'  of  the  office  duties  is  given  hei*e>\'ith.    (Paper  25.) 

The  total  number  of  stations  of  observation  in  oi>eration  and  commu- 
nicating with  the  office  on  the  date  Jime  30,  1878,  was  two  himdred  and 
three,  comprised  within  the  teiTitory  of  the  IJnited  States  and  maintained 
for  the  Signal  Service.  Thei^e  ai*e  inchuled  in  this  numl)er  the  stations 
upon  the  IJnited  States  telegraph-lines  in  the  charge  of  this  office,  an<l  the 
special  nver  stations,  from  which  reports  are  regularly  received.  Re- 
ports have  Ix^en  rec^ivetl  also  from  eighteen  stations  established  by  the 
authorities  of  the  Dominion  of  Canada  an<l  from  three  stations  located 
in  the  West  India  and  Bermiula  Islands.  The  number  of  stations  trom 
which  full  telegraphic  I'eports  are  ivceived  at  this  office  tri-daily  is  one 
hundred  and  thirteen;  the  number  ifom  which  one  full  telegi^aphic 
report  only  is  receive<l  daily  is  thirty.  Thei-e  is  one  station  fiY>m  which 
two  full  telegi'aphic  i^port«  are  i-eceived  daily.  Tlie  total  nimd)er  of  sta- 
tions of  all  cliisses  from  which  telegTaphic  ivports  are  received  daily  is 
one  hundred  and  fortv-four. 

The  sums  expended  for  the  service  secm^  for  the  United  States  not 
only  the  reports  from  the  officially -established  stations,  but  incidentally 
those  had  from  the  a<lditioual  stations,  to  which  reference  is  made  else- 
where. 

The  following  is  the  re<*ord  of  regidar  stations  for  the  vear  ending 
Jime  30,  1878 : 

ALBANY,  NEAV  YORK. 

[Official  number  J  10.] 

Latitude.'. A2^  40 

Longitude 78^  45' 

Elevation  of  barometer  above  mean  sea-level *2()i>  feet. 

Mean  barometer  for  the  year  ending  .Tune  'M)^  1878 *i9.iHT7 

Mean  temperature  for  the  year  endinjj  June  :?0,  1878 49^.  1 

Amount  of  rain-fall  for  the  year  endini?  June  t?0,  1878 44.r>i)  inches. 

The  office  is  located  in  the  Dudlev  Observatorv  building. 

No  change  has  been  made  in  location  of  office,  or  in  the  exi>(>sure  or 
location  of  instruments.  Sergeant  Alois  Dunhauser  was  relieved  from 
charge  of  this  station  November  G,  1877,  and  onlered  to  take  charge  of 
station  at  New  York,  and  Sergeant  S.  W.  Beall  was  ordered  to  this  sta- 
tion. Private  C.  W.  lioby  was  relieved  by  Private  Mixer,  November  17, 
1877,  and  ordered  to  Punta  Kassa,  Fla. 

The  work  of  the  office  has  been  satisfactorily  peiformed,  and  the  con- 
duct of  the  men  ha«  been  excellent. 

Canal  navigation  close<l  December  7,  1877.    On  March  9,  1S78,  the 
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river  was  free  from  ice  from  Albany  to  New  York,  ami  navigation  re- 
named. 

The  reconls  of  the  office  have  been  useil  an  e\idence  iii  the  courts  on 
sevejal  occasions  during  the  year. 

During  the  year  twohimdred  ami  sixty-six  i>ost-offices  and  fortj -seven 
|)ersons  have  been  regidarly  supplied  with  the  Farmers'  Bulletin, 

The  station  wa«  not  insi)eeted  during  the  year. 

PUBLICATIONS. 

Xomber  of  Farmers'  Bulletins  Ls8UC(l  during  the  year  ending  June  3(>,  1878. . .  109, 999 

Xomber  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1878. .  8, 585 

Xnmber  of  IxK*al  Rei»ort8  issued  during  the  yeiu*  ending  June  30,  1878 208 

Xmnber  of  Forms  15  (manifold)  issued  during  the  year  ending  June  30,  1878. .  62*2 

Xomber  of  Forms  22  is8ne<l  during  the  year  ending  June  30,  1878 103 

Total 119,517 

ALPENA,  MICHIGAN. 

[Official  number  J  85.] 

Latitude 45*^    5' 

Longitmle 8:  J<^  28 ' 

Elevation  of  barometer  alx»ve  mean  sea-level 609  feet  6  inches. 

Mean  barometer  for  the  year  ending  June  30, 1878 *29.935 

Mean  temperature  for  the  year  ending  June  30,  1878 *45^.7 

Amonnt  of  rain-fall  for  the  year  ending  June  30,  1878 47.82  inches. 

The  office  is  located  at  the  comer  of  Fletcher  and  Dock  streets. 

Sergeant  W.  H.  Ray  remaiuetl  in  charge  until  June  4,  1878,  giving 
satisfaction  in  every  respect.  He  was  relieved  by  Sergeant  F.  J. 
Pap6t,  and  onlered  to  Washington  for  discharge. 

The  station  was  not  inspected  during  the  year  ending  June  30,  1878. 

No  change  has  been  made  in  the  location  of  the  office  nor  any  of  the 
instruments,  all  of  which  are  in  good  condition.  The  following  extracts 
are  made  from  the  semi-annual  rei)orts  of  the  sergeant: 

The  cantionary-signal  displays  have  been  generally  regarded  by  all  parties  inter- 
f>t»ted  in  lake  navigation,  and  that  the  interest  and  attention  paid  to  the  signal  warn- 
ings haH  increased  during  the  prece<ling  six  months  has  been  shown  by  the  increased 
nomber  of  vinits  to  the  signal  office  by  ship-captains  and  owners  of  vessels  during 
every  cautionary  display.  All  who  are  directly  or  indirectly  interested  in  lake  navi- 
jpition  reganl  the  display  of  cautionary  signals  with  confidence,  owing  to  the  fact 
that,  in  mo«t  cases,  when  the  signal  was  not  justified  high  seas  and  dangerous  winds 
were  reported  on  the  lakes. 

The  8ea.Bon  of  navigation  closed  December  8.  The  propeller  Saint  Josex>h  left  for 
winter  qnarters  on  tnat  date,  being  the  last  boat  oi  the  season.  Navigation  was 
opened  March  10  by  the  arrival  of  the  propeller  Music. 

The  bay  and  river  remained  clear  of  ice  up  to  the  end  of  the  year,  with  the  excep- 
lioQ  of  thin  tloating  ice  in  the  river  fi*om  the  3<l  to  the  9th  of  December,  and  on  the 
lOth  the  ice  lia<l  entirely  disap^)eared.  The  fact  that  the  bay  and  river  have  kept 
open  up  to  the  end  of  the  year  is  n^ported  by  the  citizens  as  being  very  remarkable. 

Twenty-six  cautionary'  signals  were  ordered  for  this  station  during  the 
year,  of  which  number  seven  were  reported  justified  and  nineteen^not 
JQ^tiiied  at  the  station. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  tliese  dis- 
plays: 

September  5  and  6,  1<?77. — Mail-boat  arrived  this  morning  (6th  instant)  six  hours 
b(>hind  time ;  delayed,  on  account  of  stonn  on  the  lake. 
October  8  and  9,  1877. — Schooner  Colonel  Cook  towed  into  the  harbor  leaking. 

'Thirty  days  only  in  June,  1878,  one  observation  taken  late  and  not  use<l  in  com- 
pntiDg  the  means. 
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October  10,  IrT*. — Bark  Lake  Forest  and  barge  Ketclium  struck  a  reef  in  Thunder 
Bay.  The  former  sprung  a  k'ak  and  h)st  one  man.  Barks  Benson  aud  Albatross  ashore 
in  Little  Thunder  Bay.     Tug  PrenderviHe  is  a  total  A^Teck  near  Presque  Isle. 

OcMht  12  to  15,  1877. — All  sailiug- vessels  remained  in  port  during  the  display. 

October  19  and  20,  1877. — Mail-boat  did  not  anive. 

October  2S  rtwrf  29,  1877. — Rough  weather  reported  on  the  lake.  Schooner  St.  An- 
drews went  aslKU-e  in  Thunder  Bay  ;  got  oft*  with  but  little  damage. 

Xovember  5  and  6,  1877. — Mail-boat  remained  in  port  on  the  5th  instant.  All  sailing- 
vessels  remained  until  the  signal  was  lowered. 

Xorcmbei'  8  to  10,  1877. — Seliocmers  Empire  State  aud  Hiukley  and  bark  Sunny  Side 
went  ashore  in  Thunder  Bay.     Tin*  Empire  Stat<*  is  a  total  wreck. 

Xorember  21  to  22,  1877. — Heavy  gale  on  the  lake.  Steamer  Holland  att^jmpted  to 
leave  jMU-t.  but  was  eom])elled  to  put  back. 

November  26  to  28,  1877.  — A'ery  rough  on  the  lake.  Steamers  arrived  several  hours 
late  aud  re]»ort  a  seveiv  storm. 

March  2ii  to  25,  1878. — Mail-boat  lost  one  trip  on  account  of  the  storm. 

May  2  and  3,  1878. — Telegraiih-liue  blown  down. 

June  2  to  4,  1878. — All  vessels  remained  in  port.     Steamers  delayed  several  hours. 

.fwMf?  20  to  22,  L878. — Telegraph-line  down.  High  wind  and  heavy  sea  reported  on 
the  lake. 

ATLANTIC  CITY,  NEW  JERSEY. 
[Official  number  J  116.] 

Latitude 39°  22' 

Longitude 74^  25' 

Elevation  of  barometer  ab<»ve  mean  sc^a-level 14  feet  6  inches. 

Mean  barometer  for  the  year  eudi ng  June  30,  1878 30.002 

Mean  temperature  for  the  year  emliug  June  30,  1878 54®  .2 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 42.90  inches. 

The  oflBce  is  located  in  life-saving  station  at  the  north  end  of  the  town, 
and  within  100  yards  of  the  lighthouse. 

Sergeant  E.  Peters  was  reduced  to  the  rank  of  private  for  misconduct, 
and  relieved  fi'oni  duty  at  this  station  January  18,  1878,  being  relieved 
by  Sergeant  D.  Moore,  who  remains  in  charge  and  has  given  satisfaction : 
two  assistants  were  transferred  to  other  stations  during  the  year,  and 
one  ordered  to  Office  of  Chief  Signal  Officer  for  discharge. 

The  station  was  inspected  in  January  and  June,  1878,  and  was  found 
to  be  in  fair  order.  Tlie  room  used  as  an  office  is  not  at  all  suitable,  and 
it  is  the  intention  to  secure  a  new  office  as  soon  as  possible. 

No  change  has  been  made  in  the  location  of  any  of  the  instruments 
during  the  past  year.  The  following  extracts  are  made  from  the  semi- 
annual reports  of  the  sergeant : 

The  persons  most  benefited  by  the  display  of  signals  at  this  place  are  owners  and 
captains  of  ftsliing-8choonei*s.  I  have  been  informed  by  some  of  these  captains  that 
during  the  display  of  signals  they  will  not  venture  out  to  sea  under  any  consideration. 

Ownei*s  aud  captains  of  such  vessels  as  belong  or  have  occasion  to  call  at  this  placo 
under  all  circumstances  remain  in  harbor  during  the  display  of  cautionary  signals. 

A  portion  of  the  repair  section,  sea-coast  telegraph-line,  under  charge  of  this  station, 
has  been  8wei>t  away  on  two  occasions  by  high  tides  during  the  pa^st  half  year.  Th« 
line  is  now  in  good  working  order. 

This  office  is  thronged  to  such  an  extent  daily  with  visitors  that  it  is  almost  impos- 
sible to  perform  station  duties. 

Seventy-four  cautionary  signals  were  ordered  during  the  year,  of  which 
number  forty  are  reported  as  having  been  justified  at  the  station,  and 
thui^y-four  not  justified.  Twenty -four  cautionary  off-shore  signals  were 
displayed  during  the  year,  eight  of  which  are  reported  as  fully  justified, 
twelve  justified  as  to  direction  but  not  justified  as  to  velocity,  and  four 
not  justified. 

The  sergeant  remarks  as  follows  in  refererence  to  some  of  these  dis- 
plays 


Jutif  1  and  2,  1877. — At  Tuekerton.  N.   J.,  trees  were  uprooted  and  buildings  de- 
stroyed. 
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September  6  1o  8,  1877. — A  severe  storm.  Considerable  damage  done  by  the  high  sea 
to  property  on  the  beach.  The  excursion-house  of  the  Phila<lelphia  and  Atlantic  City 
Eaihi^d  was  destroy etl.  Schooner  Brewster  put  out  from  New  York  during  the  storm, 
and  the  captain  was  swept  overboard. 

Xorember  5  and  6,  1877.^-One  oyster-schooner  came  in  and  avoided  gale. 

Xercmber  IB  and  19,  1877. — One  sloop  grounded  on  tlie  bar,  but  got  off  safely. 

Xorember  29,  1877. — Several  schooners  returned  to  Absecom  after  observing  the  sig- 
naL 

Deeember  13  and  14,  1877. — One  schooner  passed  the  station  with  mainboom  and  main- 
sail carried  away. 

Jamttarjf  4  and  5,  1878. — Schooner  B.  M.  Hawkius  ran  ashore  on  Brigantine  Shoals. 

January  ^2  to  24,  1878. — Schooner  Twilight  parted  her  cable  on  the  morning  of  the 
23d  instant,  and  went  to  sea,  a  boy  being  the  only  i>erson  on  boani. 

January  30  to  February  2,  1878.— Several  schooners  put  into  Absecom  for  shelter. 
Schooner  Annie  S.  Carrol  went  ashore  in  Absecom  Inlet,  but  got  off  safely.  A  large 
cottage,  Id  course  of  erection,  was  blown  down.  Th<\  tide  was  higher  than  it  had 
been  for  several  years.  The  signal-office  was  surroiuided  ;  observer  wore  a  swimming- 
sait  when  taking  observations.  A  portion  of  the  trac'k  of  the  narrow-^auge  railroad 
wa.s  swept  away.     A  number  of  the  sea-coast  telegraph-poles  were  earned  awa^. 

Ffbruary  20  to  23,  1878. — Vessel  supposed  to  have  been  lost  at  sea,  as  portions  of 
cargo  C4uiie  a«hore. 
May  14  to  16,  1878. — Railroad-track  badly  washed  by  the  high  sea. 

May  19  to  *22j  1878. — Severe  storm  outside ;  heavy  sea  at  this  place. 
May  :J0  to  June  3,  1878. — Railroad-track  damaged  by  high  tides. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1878....  831 
Number  of  Forms  15  (manifold)  issued  during  the  year  ending  June  30, 1878....  1,240 
Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 19 

Total 2,090 

AUGUSTA,  GEORGIA. 

{Official  number  J  23.] 

Latitude 33^28' 

Longitude 81°  54' 

Elevation  of  barometer  above  mean  sea-level 172  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 30. 028 

Mean  temp«»rature  for  the  year  ending  June  30,  1878 65°. 6 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 42.04  inches. 

The  office  is  located  at  the  comer  of  Broad  and  Mcintosh  streets. 

Sergeant  H.  R.  Stockman  relieved  Sergeant  Bessant  September  21^ 
1877,  and  remains  in  charge  of  the  station  at  the  date  of  this  report. 
Sergeant  Bessant  was  transferred  to  Duhith. 

The  station  was  inspected  by  Lieutenant  McClellan  in  Februarys,  1878, 
and  was  found  m  bad  order.  The  sergeant  and  assistant  were  repri- 
manded for  their  neglect  of  duty. 

On  February  8,  1878,  Augusta  and  the  country  in  its  vicinity  were 
visited  by  a  severe  tornado.  A  fidl  and  accurate  description  (accompa- 
nied by  drawings)  of  this  storm  has  been  prepared  by  Sergeant  Stock- 
man.    (Pai>er  — .) 

Private  F.  L.  Pinkham  was  granted  ten  days'  leave  of  absence  on 
January  28,  1878. 

Sergeant  H.  R.  Stockman  was  absent  from  station  February  12  to  14, 
inclusive,  tracking  the  tornado  in  Richmond  and  Burke  Counties,  Geor- 
gia. 

No  change  has  been  made  in  location  of  office  or  instruments  since 
previous  report. 

Extracts  from  the  semi-annual  reports  of  the  sergeant : 

Benefit^l  parties  and  those  most  interested  in  the  service  are,  especially,  the  cotton 
lad  other  merchants  and  the  fmit  growers.     These  classes  of  citizens  zealonsly  con- 
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suit  the  publications  of  the  service  as  a  business  incident  pertaining  to  their  welfare. 
They  rely  strongly  on  their  accuracy,  and  are  warm  in  praise  of  the  service.  The 
farmers  and  planters  that  I  have  met  are  urgent  in  their  wish  and  desire  that  the 
Farmere*  Bulletin  would  again  be  issued  and  furnished  to  them. 

Highest  water  in  the  river,  23  feet  6  inches,  occurred  on  November  23, 

1877,  and  lowest  water,  4  feet  3  inches,  on  August  20,  August  21,  and 
September  5, 1877. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30, 1878 2  969 

Number  of  Local  Re^)orts  issued  during  the  year  ending  June  30, 1878 1, 163 

Number  of  Fonns  22  issued  during  the  year  ending  June  30, 1878 51 

Total 4,ie:r 

BALTIMORE,  MARYLAND. 

[Official  number  J  18.] 

Latitude .39^  18' 

Longitude 76©  38^ 

Elevation  of  barometer  above  mean  sea-level 45. 19  feet . 

Mean  barometer  for  the  year  ending  June  30,  1878 30. 017 

Mean  temperature  for  the  year  ending  June  30, 1878 57^.7 

Amount  of  rain-fall  for  the  year  ending  June  30, 1878 51.03  inches. 

OflSce  comer  South  and  Water  streets. 

Sergeant  E.  W.  McGann  has  remained  in  charge  during  tlie  year,  and 
has  attended  to  the  duties  of  the  station  in  a  prompt  and  satisfactory 
maimer. 

Sergeant  H.  R.  Hathaway  was  on  duty  as  assistant  from  February  9, 

1878,  until  April  13,  when  he  was  assigned  to  duty  in  charge  of  the  station 
at  T>bee  Island,  Georgia. 

Two  assistants  were  transferreil  to  the  office  of  the  Chief  Signal  Offi- 
cer during  the  year,  and  one  discharged  the  service  for  drunkenness. 

The  station  was  inspected  by  Lientenant  Allen,  in  tlanuarv,  1878,  and 
found  to  be  in  good  condition. 

On  three  occasions  during  the  year  the  office  records  were  used  as  evi- 
dence before  the  city  courts. 

No  change  has  been  made  in  location  of  office  or  instruments  during 
the  year. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant : 

Public  intei-t^st  is  most  ip-atifying,  and  the  office  is  daily  visited  hy  a  large  number 
of  the  general  )>u])lic,  but  most  especially  the  oyster-pa ckei's,  shipmasters,  brokers, 
and  members  of  the  Merchants'  and  Com  and  Flour  Exchaufjes.  The  members  of  the 
latter  pay  great  attention  to  the  large  weather-map,  which  is  now  displayed  in  their 
rooms,  and  many  of  them  delay  the  sale  or  purchase  of  "futures"  until  the  map  is 
completed.  It  would  be  difficult  for  me  to  determine  which  of  the  above  class  derive 
the  i^reatest  benefit  from  the  rei>ort8  furnished,  a«  they  all  state  that  the  benefits  they 
receive  are  incalculable.  The  pre^s  is  also  greatly  interested,  and  cheerfully  publish 
all  data  that  are  of  value  to  the  public. 

Cai>e  Henry  vessel  reports  aix?  regularly  received  every  evening,  and 
are  postexl  in  the  Merchants'  Exchange  and  are  furnished  to  the  press. 

Twenty-live  cautionary  signals  were  displayed  during  the  year,  of 
which  number  ten  were  "reported  as  justified  and  fifteen  not  justified. 
Ten  cautionary  off-shore  signals  have  been  displayed,  two  of  which  were 
justified  both  as  to  direction  and  velocity,  six  were  justified  as  to  direc- 
tion, and  two  not  justified. 
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The  sergreaiit  i*eniarks  as  follows,  in  refei'enee  to  some  of  these  dis- 
plays : 

Srpkutbtr  6,  1877. — Very  lii'sivy  wesitlicr  rc]M»rtt'il  down  tlu*  bay. 

SepU  tuber  '2?^  and  29,  1877. — A  larj^jo  fleet  iVoin  tluH  eity  ]Mit  into  James  Kivor  on  a<*- 
couut  of  a  heavy  j;ak*.  Three  men  wen?  waslu^  overboard,  near  the  capes,  and 
drownHfl. 

(Jctobtr  3  to  5,  1877. — In  tliis  eity  the  deHtrnetion  of  nroiwrty  was  very  ji^eat.  Build- 
ings in  course  of  eonstmction  were  blown  down.  In  Driiitl  Hill  Park  the  damage  will 
exceetl  ten  thouHsind  dollars.  All  steaniei-s  and  trains  were  delayed.  Several  minor 
d^nalries  <K-onm»d  in  the  liarl»or. 

yorrwbcr  8  ci«rf  i),  1877. — All  the  bay  sti'aniers  wi*re  delayed  several  hours.  A  coast- 
iBg  s<*h<ionor  was  b!own  asliore  at  Drum  Point. 

Sorrmbrr  24  and  25,  1877. — A  sch<K»ner  was  ea]>sized  in  the  bay  ;   two  live«  were  lost. 

JkvtiHlH'r  30  and  31,  1877. — Heavy  weather  re]M)rted  on  the  bay  ;   steamers  delaye<l. 

JanHfirtf  4,  1878. — High  winds  and  heavy  snow  n'p<»rti'd  on  the  bay. 

Janitarjf  t^>  to  February  1,  1878. — This  was  the  most  severe  snow-storm  of  the  season. 
Steamer>  were  gi*eatly  delaytsl.  iSehooner  IJ.  T.  Anmaek  went  aslioiv  at  Quarantine 
Wharf.     Several  rmifs  wen*  blown  oft*. 

Aferi-h  24  and  25,  1878. — The  spire  of  one  of  the  ehnrehes  was  blown  down.  Fences 
were  prostrated. 

March  28  a»d  29,  1878. — Ship  Marlborough  blown  asliore  near  marine  hospital. 

Maif  31,  1878. — A'erv  stonnv  weather  on  the  bav ;  steamers  detained. 

PUBLICATIONS. 

NumU-r  of  Bulletins  (manifold)  issued  during  the  year  ending  June  :W,  1878 3, 470 

Xuml»«»r  of  L«H-al  Ke]>orts  i.ssued  during  the  year  ending  June  3(),  1878 1, 689 

NumlH^r  of  Forms  15  (manifold)  issued  during  the  year  ending  June  30, 1878 ....  3, 973 
NmnlK^r  of  Forms  22  issued  during  the  year  ending  June  'M),  1878 123 

Total 9,256 

]JAX(K)K,  MAINE. 
[Official  number,  111.] 

Latirude 44°  49' 

Longitude 68^  46' 

Tlie  office  is  hx*ated  at  No.  4  Main  street. 

Private  li.  N.  Jesuiiofsky,  who  was  promoted  to  the  rank  of  Corporal 
October  1,  1877,  bas  remained  in  charge  and  attended  faitlifiilly  to  bis 
datv.  Tbe  work  of  station  is  limited  to  tbe  issue  of  the  Farmers' 
Bulletin.  No  cbange  has  been  made  in  location  of  office.  The  station 
wa^  not  insj)ecte4l  during  the  year  ending  June  30, 1878. 

During  the  year,  one  hundre<l  and  sixty  iwst-offices  and  thirteen  per- 
sons were  ivgularly  supplied  with  the  Farmers'  liuUetin. 

The  following  exti'act  is  made  from  the  semi-annual  report  of  the  cor- 
jjoral  in  charge : 

The  Penolwicot  Kiver  at  tluH  point  eloHed  to  navigation  on  the  morning  of  December 
30.  1877,  and  oju'iied  on  April  2,  1878,  having  been  eUwed  for  93  days. 

PUBLICATIONS. 
Kaml«-r  of  Fanners'  Bulletins  issued  during  the  year  ending  June  30,  1878 54,294 

BISMARCK,  DAKOTA  TEKKITORY. 
[Official  number,  104.] 

Latitude 46°  48' 

Lonjntude 100°  38' 

Eleration  of  barometer  al>ove  mean  st^a-level 1,706  feet. 

Mean  bjirometer  for  the  year  ending  June  30,  1878 29. 856 

M*«n  temperatnre  for  the  year  ending  June  30,  1878 45°.  9 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 18.37  inches. 
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The  office  is  located  on  Main  street. 

Sergeant  Flanneiy  was  reduced  to  the  rank  of  private  May  7,  1878, 
for  misconduct,  but  has  been  left  in  charge  of  station,  as,  with  the  ex- 
ception of  tlie  miscx)nduct  for  which  he  was  reduced,  he  has  given  satis- 
faction. 

The  office  was  moved  to  its  present  location  July  9,  1877. 

The  following  extracts  are  made  from  the  semi-annual  report  ft-om 
this  station : 

VifiitorH  to  this  ofticf  iiicliido  every  class,  anion^  wliicli  arc  river-ineii,  travfU-r8, 
affricnlturists,  an<l  land  Hpoeiilators,  as  well  as  engiiieors,  with  iustrunieiits  to  be  test^^d. 
Tney  fully  appreciate  the  efforts  of  the  Sij^nal  Service  for  the  public  benefit,  and  are 
ever  on  the  alert  to  avail  themselves  of  the  advantages  it  gives,  and  non-residents  have 
written  this  office  for  infonnation. 

On  November  5,  1877,  the  steamer  Rose  Bud  departwl,  and  with  exception  of  the  fer- 
ries, navigation  on  the  Missouri  River  closed. 

On  Noveml»er  27,  1877,  the  ferry-boat  Union  made  its  last  trip  during  the  afternoon, 
and  navigation  entirely  clos«*d. 

The  steamer  Union  made  her  first  trip  of  the  season  on  March  20,  1878,  and  ferry 
navigation  resumed. 

The  steamer  Big  Honi,  the  first  boat  from  below,  amved  on  April  9,  1878,  at  Fort 
Abraham  Lincoln,  four  miles  below  citv. 

PUBLICATIONS. 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1878 49 

Number  of  Forms  22  issue<l  during  the  year  ending  June  30,  1878 23 

Total 72 

BARXEGAT,  NEW  JERSEY. 
I  Official  number,  115.] 

Latitude 39^  4S' 

Longitude 74^    9' 

Elevation  of  barometer  above  mean  sea-level 20  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.998 

Mean  temperature  for  the  year  ending  June  30,  1878 .'>3^.4 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 52.35  inches. 

The  office  is  locnted  in  life-saving*  station  No.  17. 

No  change  has  been  made  in  position  of  instruments  at  station. 

Sergeant  F.  Pierce  was  in  charge  of  this  station  until  February  1, 
1878,  when  he  was  ordered  to  Fort  Whipple  for  medical  treatment.  He 
was  again  placed  in  charge  of  the  station  April  2,  and  remained  in 
charge  until  May  14,  when  he  was  reduced  to  the  rank  of  private, 
ordered  to  Fort  Whipple,  and  subsequently  discharge<l  the  service  for 
rendering  false  returns  of  expenditiu-es.  Sergeant  J.  ( '.  Kogers  was  in 
charge  from  Febniary  21  to  Ajnil  2,  1878,  and  Sergeant  F.  Greene  fioni 
May  14  to  date  of  this  report.  Sergeant  Greene  has  given  satisfaction, 
and  is  prompt  and  attentive  to  duty. 

One  assistant  was  ordered  to  Fort  AMiipple  for  promotion.  The  sta- 
tion was  insi)ected  by  Lieutenant  Yedder  in  ^lay,  1878,  and  found  in 
fair  condition. 

Tlie  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant : 

As  stated  in  a  former  report,  hut  a  snuill  portion  of  the  inhahitant8  in  the  neighbor- 
hood derive  any  benefit  from  the  service,  chiedy  on  account  of  the  isolated  position  of 
this  station.  Occasional  vessels  of  light  draught  enter  the  bay  for  shelter.  I  learn 
from  their  captains  that  it  is  custonuiry  with  them  to  keep  a  lookout  for  the  stonn- 
signal  while  j>assing  off  the  coast,  and  that  they  are  generally  guided  by  its  warnings. 

Three  marine  disasters  have  occurred  within  reach  of  this  station,  viz,  March  *i(>, 
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arhooner  Mary  Louisa^  from  Washiu^ou,  N.  C,  bound  to  New  York  with  a  cargo  of 
naval  storen,  jjnmudcHl  on  tho  HlioalH  near  thiH  station,  but  floated  after  discharging 
part  of  ht»r  cargo.  On  May  27,  1878,  the  Britisli  bark  Othere  from  Havre,  bound  to 
New  York  in  lialla^t,  grounded  on  the  shoals  close  to  this  station,  and  floated  after  dis- 
charging ballast.  The  International  Code  was  us<mI  ettectually  in  this  instance.  June 
4.  the  j*cbo<»ner  Cl€»orge  Kilboni,  cargo  stone  and  baled  shavings,  that  ha<l  drifted  ashore 
aft«»r  abandonment,  wa**  discovered  by  the  repainnau  from  tliis  station  15  miles  south 
of  station.  In  each  instance  the  flrst  reports  tt»  owners,  underwritei-s,  and  the  ])ublic 
at  large  wen»  made  through  the  Chief  Signal  Office,  and  all  necessary  messtiges,  to 
tbo(M*  interested,  trausmitte^l  over  the  Signal-Service  wire. 

SLxty-seven  cautionary  8i|^ial8  were  displayed  during  the  year,  of 
which  number  forty-five  are  reported  as  justified  at  the  station,  and 
twenty-two  not  justified.  Twenty-four  cautionary  off-shore  signals  w^re 
displayed  during  the  year ;  fourteen  were  fully  justified,  and  ten  justified 
as  to  direction  but  not  velocity. 

The  sergeant  remarks  a«  follows,  in  reference  to  some  of  these  displays: 

Jmae  30  to  July  2,  1877. — Telegraph-line  down.  The  hail  which  accompaniwl  tbia 
8tonn  did  severe  damage  to  cn)|w. 

Jul  If  HI  to  Augunt  3,  1877. — This  storm  was  accompanied  by  a  high  tide,  washing  away 
a  naml>er  of  telegraph-poles. 

Srptembrr  6  to  8, 1877. — This  signal  gave  timely  warning  of  the  approach  of  a  severe 
storm.  A  heavy  rain-fall  and  high  tides  accouii>anied  this  gale.  Twenty-one  poles  of 
the  telegranh-line  were  washed  away.  Three  schooners  and  a  fleet  of  flshiug-boat« 
came  into  the  bay  for  shelter. 

Srptrmber  28  to  30,  1877. — Fishing-boats  were  unable  to  leave  the  harbor.  Hea\Tr 
jjiound-sweU. 

(ktober  3  to  6, 1877. — Two  schooners  detained  by  the  display.  Telegraph-line  slightly 
damaged. 

ywrember  band  6,  1877. — Vesstd  reported  on  her  beam-ends  three  miles  offshore. 

January  20  and  21,  1878. — Foggy  weather  rendered  navigation  dangerf)U8.  An  un- 
known steamer  nearly  struck  on  Baniegat  Shoals. 

January  22  to  24,  1878. — A  number  of  vess<ds  in  the  offing  were  damaged  in  their 
ringing.     A  succession  of  snow-squalls  accom]>anie4l  this  gale. 

January  :W  to  February  2,  1878. — Very  high  sea.  Coast  telegra])h  badly  damaged. 
One  schooner  dragged  her  anchor  and  brought  u])  on  Clam  Island.  St^veral  schooners 
pat  into  Egg  Harbor  for  shelter.  The  instrument-shelter  at  this  station  was  blown 
down,  and  the  storm-flag  was  torn  to  pieces. 

March  23  to  25,  1878. — Schooner  Mar>-  Louisa  ran  aground  on  Bamegat  Shoals  on  the 
96lh  instant.     Aiiter  throwing  a  portion  of  her  cargo  overboard  she  got  afloat  again. 

April  22  to  25,  1878. — Five  schooners  sought  shelter  during  the  display. 

BOISE  CITY,  IDAHO  TERRITORY. 

[Official  number^  145.] 

Latitude 43©  4^ 

Longitude 116©     6' 

EleTation  of  barometer  above  mean  sea-level 2, 877  feet. 

Mean  barometer  for  the  year  ending  June  :I0,  1878 29.866 

Mean  t-emperature  for  the  year  ending  June  30,  1878 52^.9 

Amoant  of  rain-fall  for  the  year  ending  June  30,  1878 11. 57  inches. 

The  office  is  located  in  the  Overland  Hotel,  northwest  comer  of  Main 
and  Eighth  streets. 

Sergeant  Light  remains  in  charge  of  this  station.  Telegraph  and  mail 
reports  have  l^n  received  regularly  during  the  year. 

B0ST0:N^,  MASSACHUSETTS. 
[Official  number y  13.] 

Utitnde 42^21' 

Limgitude 71°  4' 

Elevation  of  barometer  above  mean  sea-level 142.19  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29il69 

McAD  temperature  for  the  year  ending  June  30,  1878 50<^.l 

AmooDt  of  rain-fall  for  the  year  ending  June  30,  1878 54.50  inches. 

2  SIG 
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Tlie  office  is  located  in  tlie  Equitable  Building,  comer  of  Milk  and 
Devonshii'e  streets. 

Sergeant  Orin  Parker  has  continued  in  charge  of  the  station,  and  has 
proved  faithfid  and  efficient  in  the  discharge  of  his  duties.  Two  assist- 
ants were  transfeiTed  to  Office  Chief  Signal  Officer  for  duty  during  tlie 
year,  and  one  assistant  ordered  to  the  station. 

No  change  has  been  made  in  location  of  office. 

During  the  year  six  hundred  and  fifty-nine  post-offi(*es  and  tliirty -seven 
persons  were  regularly  supplied  i;^ith  the  Farmers'  Bulletin. 

The  following  extiacts  are  made  from  the  semi-annual  repoi-ts  of  the 
sergeant : 

To  farmers,  gardeuers,  fruit  and  fresli  meat  dealers,  and  shippers  of  perishable  goods, 
the  foreknowledge  afforded  by  the  iuclicatious  of  coming  weather  has  been  of  incal- 
culable benefit. 

Grain  dealers  and  shippers  have  found  the  daily  bulletin  published  in  the  news- 
papers, and  indications,  of  value  and  interest  in  their  operations. 

The  records  of  the  office  have  continued  to  be  consulted  almost  daily  by  lawyers, 
scientists,  health  officers,  and  others  too  numerous  to  mention,  and  in  many  case**  im- 
portant actions  have  been  governed  by  them.  It  has  been  verj'  gratifying  to  me  to 
nave  them  always  accepted,  as  thev  have  been  without  question,  as  absolutely  correct. 

A  weekly  meteorological  report  has  been  furnished  the  board  of  health  of  this  city 
and  published  with  their  weekly  mortality  report. 

Numerous  special  statements  of  weather  have  been  made  out  for  lawyers,  civil  en- 
gineers, health  oflflcers,  and  others. 

Advantages  to  commercial  and  other  interests  from  displays  of  cautionary  signals 
have  been  great,  as  proved  by  the  fact  that  no  vessel  has  been  lost  or  damaged  which 
could  have  been  saved  by  any  display  or  information  made  or  given  from  this  office, 
while  many  vessels  have  remained  in  harbor  and  escaped  severe  gales  and  probable 
damage  in  consequence  of  noticing  and  obeying  the  warnings. 

The  introduction  and  display  of  cautionary  off-shore  signals  has  been  highly  ap- 
preciated and  commended  by  ship-owners  and  masters,  particularly  those  engaged  in 
coasting  and  fishing :  a«  these  displays,  by  giving  almost  absolute  certainty  that  the 
wind  would  blow  ofr-shore,  even  if  high,  have  allowed  of  their  making  short,  quick 
runs  with  safety,  that,  without  the  information  conveyed  by  these  signals,  they  would 
not  have  dared  chance. 

From  the  Farmers'  Bulletins  evidence  has  accumulated  that  fanners,  gardeners,  and 
dealers  in  ))erishable  goods,  as  well  as  the  general  public,  have  derived  rtilfch  valua- 
ble information  by  which  they  have  been  guided,  in  many  instances  to  their  great 
advantage. 

Ice  companies,  in  gathering  what  promised  to  be  a  short  cn)p,  found  the  advance  of 
cold  waves  heralded,  to  their  great  benefit.  During  the  summer  in  handling  ice  and 
providing  for  jirobable  demands,  information  of  value  has  been  derived  from  the  same 
source. 

The  Boston  time-l)all  went  into  operation  May  8,  1878,  and  has  dropped  regularly 
every  day  (Sundays  excepted)  since  that  time.  It  was  established  and  is  maintained 
by  co-operation  of  the  Equitable  Life  Assurance  Society  of  New  York,  the  Harvard 
College  Observatory,  of  Cambridge,  Mass.,  and  the  Signal  Service,  United  States 
Army. 

The  relations  of  this  office  with  the  Board  of  Trade,  business  men,  newspapers,  post- 
office  authorities,  scientific  societies  and  institutions,  schools,  and  the  public  gener- 
ally, have  been  of  the  most  pleasant  character,  and  I  believe  the  service  and  this 
office  to  be  increasing  its  usefulness,  and  standing  higher  with  the  public  continu- 
ally- 

Fifty-one  caiitionarysignalshatl  been  displayed  during  the  year,  thirty 
of  which  are  reported  justified  and  twenty-one  not  justified. 

Fourteen  cautionary  off-shore  signals  have  been  ordered,  ten  of  which 
w<ere  fully  justified ;  three  were  justified  by  the  direction  of  wind,  but 
not  by  the  velocity,  and  one  not  justified. 

The  Ji^rgeant  remarks  as  follows  in  reference  to  some  of  these  displays : 

September  21  and  22,  1877. — On  2l8t  instant,  the  schooner  Swallow  was  driven  ashore 
on  Deer  Island,  and  badly  damaged. 

October  3  to  6,  1877. — Vessels  in  harbor  and  offing  secured  in  consequence  of  signal 
dis]»lay.  Five  small  fishing-vessels  were  driven  ashore  in  the  outer  harbor,  and  two 
of  them  sank.     Little  other  damage  was  done. 
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Xoremher  2  and  3,  1877. — ^This  waruing  was  of  great  value  to  shipping  and  building 
inteivsts, 

XorttHber  8  to  10,  1877. — Several  ve88<»l8  ready  for  sailing  remaine<l  in  the  harbor  dur- 
ing; the  display.  The  captain  of  one  of  the  vesiiels  said  he  would  have  undoubtedly 
htru  swamped  had  he  ventured  out. 

XorrmbtT  24  to  27,  1877. — No  s4'rious  damage  reported.  Sailing-vessels  delayed  de- 
[lartuiv,  ami  em-ape<l  the  dangerous  gale«  and  fogs  that  prevailed  during  the   display. 

Dfctmber  ',M\  liiTly  to  January  1,  1878. — New  **oft-shore"  signal  displayeil  to-day. 
Many  expressions  of  commendation  in  reference  to  this  display. 

Jamuarjf  3,  1878. — This  storm  waa  very  severe  on  the  Massachusetts  coast.  Eight 
Tftisels  are  already  report«Ml  wrecke<l,  and  a  number  of  lives  lost.  The  vessels  lost 
were  not  within  the  range  of  the  signal. 

Jammary  10  to  12,  1878. — Numerous  disasters  are  reported,  but  no  loss  of  life  has  been 
beard  of.     No  vessel  within  reach  of  the  warning  was  iiijured. 

January  30  to  February  2,  1878. — Gale  accompanied  by  heavy  snow.  No  local  warn- 
ing of  storm,  barometer  being  high.  Property  to  the  amount  of  thousands  of  dollars 
es^timated  to  have  been  saved  by  the  display.  Great  praise  has  been  awanled  the 
gervice. 

J/arrA  II  fo  14,  1878. — All  vessels  remained  in  port  during  this  display. 

Jume  10  and  11,  1878. — All  vessels  remained  in  port. 

PUBLICATIONS. 

XamWr  of  Farmers'  Bulletins  issued  during  the  year  ending  June  30, 1878 ....  214, 313^ 
Ximilier  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30, 1876..       8, 946 

Number  of  Local  Reports  issueti  during  the  year  ending  June  30,  1878 1, 292 

Nomber  of  Forms  15  (manifold)  issued  during  the  year  endingJuue  30, 1878..  33 

Xaml>er  of  Forms  22  is8ue<l  during  the  year  ending  June  30,  1878 264 

Total 224,848 

BRECKENRIDGE,  MINNESOTA. 

[Official  number^  82.] 

Latitude   46°  11' 

Longitude    96^  17' 

Elevation  of  baromet4»r  above  mean  sea-level 968  feet. 

Mean  banwneter  for  the  year  ending  June  30,  1878 29.  8®8 

Mean  temperature  for  the  year  ending  June  30. 1878 44^.8 

Amount  of  rain-fall  for  the  year  ending  June  30, 1878 38.57  inches. 

The  oflBce  is  located  at  the  comer  of  Main  street  aud  Michigan  avenue. 
No  changes  have  been  made  duiing  the  year  in  position  of  instruments 
nor  in  the  working  force. 
The  office  has  not  been  inspected  since  date  of  last  report. 

BUFFALO,  NEW  YORK. 

[Official  number  J  33.] 

Utitude 420  53' 

Langitnde 78°  55' 

Elevation  of  barometer  above  mean  sea-level 664.5  feet. 

Mean  barometer  for  the  year  endinjo;  June  30,  1878 ,     29. 961 

Mean  temperature  for  the  year  ending  June  30, 1878 49^.7 

Amount  of  rain-fall  for  the  year  ending  June  30, 1878 42.27  inches. 

The  office  is  located  at  No.  22  Weed's  Block. 

Sergeant  Purssell  continues  in  charge  of  the  station.  He  has  one  en- 
lii^ed  man  of  the  Signal  Corps  and  a  civilian  printer  as  assistants. 
The  work  of  the  station  has  been  well  attended  to. 

The  station  has  not  been  inspected  since  date  of  last  report. 

Two  hundred  and  seventy-nine  post-offices  and  twenty-three  individ- 
uals have  bc»en  regularly  supplied  with  the  Farmers'  Bulletin. 

The  pc^witions  of  the  instruments  remain  the  same  as  at  the  time  of 
last  rejiort. 
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The  following  extracts  are  made  from  the  semi-anmial  reports  of  the 
sergeant : 

The  harbor  remained  open  and  free  from  ice  up  to  the  end  of  the  year,  hut  naviga- 
tion ceased  on  December  11th  at  this  port,  although  it  might  easily  have  been  con- 
tinned  until  the  31st.  The  last  arrival  was  the  schooner  Monitor,  from  Green  Bay,  and 
the  last  departure  the  schooner  Lily  Hamilton,  for  some  Canadian  port.  The  season 
was  unusually  free  from  severe  storms  and  marine  disasters,  the  gale  of  November  3d 
being  the  most  severe ;  it  must  have  caused  great  damage  to  property  and  loss  of  life, 
had  not  the  timely  arrival  of  the  st^mi-signal  detained  all  vessels  in  port,  until  after 
the  gale  had  passed.  As  it  was,  few  disasters  were  reported,  and  none  of  these  were 
serious  in  their  nature. 

Navigation  was  begun  on  the  16th  of  March  ;  the  schooner  Young  America  being 
the  first  vessel  to  leave  port,  and  also  the  first  to  arrive  in  port,  which  she  did  on 
March  24. 

The  public  interest  in  the  service,  as  manifested  at  this  place,  is  very  great. 

During  the  four  nnrnths  ending  December  31,  1877,  nine  hundred  and  seventy-six 
visits  were  made  to  the  office  by  ])ersons  seeking  information,  of  more  or  less  impor- 
tance in  each  case.  Of  these  visitors  the  majority  were  lake  men  and  merchants.  But 
the  following  jirofessions,  trades,  and  occupations  were  reprej^ented,  viz :  sailor,  vessel- 
owner,  merchant,  commission  merchant,  minister,  doctor,  lawyer,  musician,  Imnker, 
agent,  ))hotographer,  salesman,  clerk,  painter,  car]ient«r  and  builder,  roofer,  plasterer, 
contractor,  paper-hanger,  farmer,  editor,  and  others. 

The  local  papers  take  an  active  interest  in  the  proper  publication  of  rejiorts  and 
data  interesting  to  the  public,  and  are  the  steadfast  friends  of  the  service. 

The  Meteorological  Committee,  Board  of  trade.  Tug  Association,  Capt.  E.  P.  Dorr, 
Alonzo  Richmond,  and  other  prominent  indi\iduals  and  institutions,  stand  ready  to 
aid  in  any  measure  for  the  benefit  of  the  service,  and  heartily  indorse  all  its  actions 
and  workings. 

In  conclusion,  I  would  respectfully  state  that  the  station  begins  the  eighth  year  of 
its  existence  with  an  excellent  record,  both  as  to  the  personal  characters  of  the  diftV»r- 
ent  men  who  have  been  on  duty  here,  and  also  the  complete  state  of  the  records  and 
data  compiled  by  them,  under  the  guidance  and  direction  of  the  chief  office. 

During  the  half  year  the  Farmers  Bulletin  has  been  issued  without  interruption. 
Great  benefits  are  derived  from  this  publication  by  all  classes  in  the  villages  where 
they  are  displaye<l,  and  esjiecially  by  farmers  and  market  gardeners. 

Thirty-one  cautionary  signals  were  ordered  for  this  station,  of  which 

twelve  were,  reported  justified  at  the  station,  and  nineteen  not  justified. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  displays: 

June  30  to  July  2,  1877. — Heavy  rain  and  wind  squall ;  no  vessels  left  i>ort. 

October  2  to  5,  1877. — A  very  heavy  gale  prevailed  in  vicinity,  acc<mipanied  by  severe 
Tains. 

Ovtobei'  7  to  9,  1877. — Nearly  all  vessels  remained  in  port..  Very  heavy  weather  re- 
ported on  the  lake.     Bark  Sweden  went  ashore  near  Port  Stanley. 

October  10  to  12, 1877. — Gale  very  \iolent  on  the  lake ;  vessels  leaving  port  were  driven 
back.  Schooner  E.  R.  Turuer  was  wrecked  at  Long  Point ;  captain  and  cook  were 
drowned;  loss  $70,000.  Barge  Williams  stranded  near  Leamington;  entire  crew  of 
five  persons  drowned.     Many  other  disaaters  occurre4  during  this  gale. 

October  19  to  21,  1877. — A  terrible  gale  is  reported  at  the  upper  end  of  the  lake. 
Nearly  all  vessels  remained  in  port. 

November  1  to  3,  1877. — ^Numerous  disasters  occurred  in  the  harbor.  Brig  Cohen  went 
ashore  near  Bay  View ;  crew  fourteen  hours  in  the  rigging,  and  thirty  hours  without 
food.  Trees  and  fences  were  prostrated  and  tenements  inundated  by  the  tide.  Four 
vessels  stranded  at  Leamington. 

January  30  to  February  1,  1878. — Trains  and  mails  delayed  on  all  roads  leading  into 
the  city. 

April  24  and  25,  1878. — Severe  squalls  reported  on  the  lake.  One  vessel  arrived  much 
damaged. 

PUBLICATIONS. 

Number  of  Farmers*  Bulletins  issued  during  the  year  ending  June  30,  1878 88, 685 

Numl>er  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1878.. .  7, 425 

Number  of  Local  Reports  issued  during  the  year  ending  June  30, 1878 1, 637 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 90 

Total 97.837 
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BURLINGTON,  VERMONT. 

[Official  n umber y  45.] 

Utitnde 44^29' 

Lougitude 73°  15' 

Elevation  of  barometer  above  lueau  sea-level 241 .  12  feet. 

Mean  barometer  for  the  year  ending  June  30, 1878 29.  977 

Mean  t^mperatnre  for  the  year  ending  June  :W,  1878 48°.  6 

Amoimt  of  rain-fall  for  the  year  ending  June  30,  1878 40. 87  inches. 

The  office  is  located  in  Fishei-'H  Block,  southeast  comer  of  Bank  and 
Chiireh  streets. 

Sergeant  J.  F.  Tenney  was  reduced  to  the  rank  of  private,  and.  on 
November  3,  transferred  to  another  station  as  assistant.  Sergeant  (Jra- 
mer  has  been  in  charge  since  November  3,  1877.  No  change  has  been 
made  in  position  of  instruments  since  date  of  last  report. 

The  daily  newspai)er  prints  the  local  rei)ort  in  each  issue  and  also  a 
monthly  report,  and  a  brief  of  the  annual  report.  The  1  a.  m.  indica- 
tions are  also  regularly  inserted. 

PUBLICATIONS. 

Nomber  of  Local  Reports  issued  during  the  year  ending  June  30,  1878 313 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 31 

Total 343 

BURLINGTON,  IOWA. 
\Offi>cial  number  J  122.] 

Utitnde 400  49^ 

Longitude 91°  07' 

The  office  is  located  at  No.  412  North  Main  street.  Corporal  E.  D. 
McKenna  continues  in  charge  of  this  station^  which  has  not  been  in- 
spected! since  date  of  last  report.  Meteorological  reports  are  not  tele- 
graphed from  this  station.  Sunset  observations  are  made  daily,  and 
reported  in  abstract  of  journal.  One  hundred  and  fifty-nine  post-offices 
and  six  individuals  have  been  regularly  supplied  with  Farmers'  Bul- 
letins. 

PUBLICATIONS. 
Somber  of  Famier»'  Bulletins  issued  during  the  year  ending  June  30,  1878 52,  324 

CAIRO,  ILLINOIS. 
\ Official  number^  53.] 

Latitude 37°    0' 

Longitude 87^  12' 

EieYation  of  barometer  above  mean  sea-level 368.5  feet. 

)l«an  barometer  for  the  year  ending  J nne  30,  1878 30.006 

Mean  t4*niperatnre  for  the  year  ending  June  30,  1878 61^.1 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 45.28  inches. 

The  office  is  located  in  the  United  States  custom-house,  No.  71  Ohio 
Levee. 

Sergeant  James  M.  Watson  was  in  charge  of  station  until  June  25, 
1878,  when  he  was  relieved  by  Sergeant  W.  H.  Kay  and  transferred 
U)  duty  in   New  Mexico.    The  station  was  mspected  in  May,  1878,  by 
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Lieutenant  McClellan,  and  found  in  good  condition.    The  standing  of 
sergeant  and  assistant  is  excellent. 

High  water,  37  feet  1  inch,  occuired  on  April  20, 1878.  On  October  11, 
12,  and  13,  1877,  the  river  was  at  its  lowest  i)oint,  3  feet  5  inches. 

The  following  extracts  are  made  from  the  semi-annual  rejiorts  of  the 
sergeant: 

The  office  was  moved  from  No.  70  Ohio  I^evee  to  its  present  Uication,  custom-house, 
on  the  morning  of  Julv  1st,  in  compliance  with  instructions  from  office  of  the  Chief 
Signal-Officer,  dated  April  14,  1877. 

From  July  6  to  21,  inchisive,  a  message  was  receive<l  in  the  morning  from  observer 
at  Chicago,  giving  a  partial  i-ei)ort  of  the  weather  at  Yankton,  Omaha,  Sully,  and 
Leavenw^orth.  This  was  at  the  re<[uest  of  merchants  here  who  offered  to  pay  for  the 
report. 

rJ^o  change  ha«  be<?n  made  in  the  number  of  regular  reports  received  at  the  station. 
A  special  morning  report  was  sent  from  Saint  Louis  at  the  request  of  several  merchants 
here,  and  at  their  expense,  from  January  9  to  March  1. 

The  interest  taken  in  the  service  continues  unahate<l,  and  is  manifested  more  espe- 
cially by  the  merchants,  who  are  the  class  most  directly  benefited. 

As  an  instance  of  the  light  in  which  the  service  is  regarded,  I  would  call  your  atten- 
tion to  the  numerous  petitions  for  reports,  and  the  fact  of  their  offering  to  pay  for 
them. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1878.. .  5,243 

Number  of  Local  Reports  issued  during  the  year  ending  June  30, 1878 676 

Number  of  Forms  22  issued  during  the  year  ending  June  30, 1878 84 

Number  of  Forms  26  issued  during  the  year  ending  June  30, 1878 5,243 

Total 11,246 

CAPE  HATTEEAS,  XORTH  CAROLINA. 

[Official  numher,  123.] 

Latitude .35°  14' 

Longitude 75^  30^ 

Elevation  of  barometer  above  mean  sea-level 7^^  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 '^9.997 

Mean  temperature  for  the  year  ending  June  30,  1878 6*2^.5 

Amount  of  rain-fall  during  the  year  ending  June  30,  1878 93.99  inches. 

The  office  is  situated  on  the  tirst  floor  of  the  light-house  keeper's 
dwelling. 

Sergeant  Frey  remained  in  charge  of  this  station  until  April  13,  1878, 
when  he  was  relieved  by  Piivate  1).  Brooks  (since  promoted  to  Corpo- 
ral), and  ordered  to  Fort  Whipple  for  discharge  and  re-enlistment.  One 
assistant  has  been  ordered  in  for  promotion,  and  one  has  been  relieved 
for  misconduct. 

The  location  of  office  and  instruments  remains  the  same  iis  at  last  re- 
port. 

This  station  was  not  inspected  <luring  the  year  ending  June  30, 1878. 

The  repairs  on  the  coast-line  were  completed  to  Oregon  Inlet,  N.  C, 
August  17,  1877,  at  which  rei)orts  were  promptly  relayed  by  the  signal 
stations  until  September  24,  1877,  when  the  cable  was  laid  across  the 
inlet  and  telegi'aphic  communication  re-established  with  the  office  of  the 
Chief  Signal-Officer,  since  which  date  reiHuts  have  l>cen  forwarded  regu- 
larly to  office  Chief  Signal-Officer,  except  during  temi)orary  interrup- 
tions on  sea-coast  telegraph  line. 

The  following  extracts  are  made  from  the  semi-aniuml  reports  of  the 
sergeant : 

8ixty-nine  cautionary  signalH  Mere  ordered  for  this  station,  of  which  nuniher  lifty 
were  re])orted  Justitied  and  nineteen  not  justitied. 

Sixteen  eautionary  otf-shore  signals  were  displayed;   eight  heing  fully  justitii»d; 
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six  justified  as  to  direction  of  the  wind ;  one  justified  as  to  velocity,  though  not  as  to 
dirtH-tion,  and  one  not  justified. 

It  is  inifxiHsilde  to  ascertain  of  any  direct  benefits  derived  from  cautionary-signal 
(lij«plays,  for,  when  cibserved,  vess«*ls  are  always  outside.  TJie  only  damage  which  is 
known  to  have  resulted  from  the  storms  in  the  vicinity  of  this  station,  is  the  wreck 
of  the  Mary  A.  Chase,  on  December  5.  The  vessel  proved  a  t<»tal  loss.  Capt.  W.  H. 
Law  visite<l  the  office  and  C4)mmunicated  with  the  owners  and  insurance  company 
by  means  of  the  coast-line,  and  one-half  of  the  cargo,  consisting  of  cocoa-nuts  and  log- 
woo<l,  wassav(Hl. 

The  »«*a-faring  men  have  all  taken  advantage  of  the  coast-line  when  in  distress  or 
in  commiuiicating  with  ownei-s  or  underwriters,  and  it  has  proved  not  only  a  great 
convenience,  but  the  means  of  saving  valual>le  j>roperty. 

The  sea-faring  community  of  Hatteras  Inlet  display  considerable  interest  in  the 
office,  and,  as  the  inlet  is  a  harbor  for  vessels  during  stormy  weather,  besides  there 
being  quite  a  uumlM'r  of  vessels  that  trade  regularly  in  there,  I  am  satistie<l  that  this 
office  would  Vh»  decidedly  m<»re  beneficial  if  removed  to  that  place,  as  vessels  would 
then  get  the  full  l)enefit  *)f  the  display  of  cautionary  signals,  which  they  do  not  from 
present  location  of  office. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  displays  : 

Derrmber  5  to  7,  1877. — Schooner  Mar>'  A.  Chase  wrecked  five  miles  south  of  this  sta- 
tion cm  the  5th  instant. 

January  30  and  31,  1878. — Wrecking-steamer  Meteor  ran  aground  in  Hatteras  Inlet. 
Schooner  E.  B.  Wharton  a  total  loss.  Brig  C.  C.  Overton  wrecked  near  Ocracoke  Inlet ; 
crew  snpiMnsed  to  be  lost.  Yawl-boat,  clothing,  and  papers,  liearing  name  of  James  A. 
Bowen,  washed  ashore. 

Ff1>ruarif  2(>  to  22, 1878. — SchcKUier  in  distress  two  miles  from  station.  German  bark 
Pkilip  Snppicish  sunk  on  Hatteras  Bar  on  the  night  of  the  21st  instant.  English 
bark  Henry  Pelhaui  wrecked  near  Portsmouth  on  the  22<1  instant. 

CAPE  HENRY,  VIRGINIA. 

[Official  number  118.] 

Utitmle 3(P  56' 

bmgitnde   76^     0' 

Elevation  tif  barometer  above  mean  sea-level 23  feet 

Mean  ban»nieter  for  the  year  ending  .June  30,  1H7H 30.00,5 

Mean  ti'UijK'ratnr*'  for  the  year  euding  June  30,  1H78  6(P.2 

Amount  of  rain-fall  for  the  year  euding  June  30,  1H7^'  67.71  inches 

The  ofliee  is  lfH'ate<l  in  the  dwidlinjj:  of  tlie  li<::ht -house  keeper. 

Ser«^eaiit  K.  J.  Bell  remains  in  charge  of  station.  He  has  at  present 
bnt  one  assistant,  two  having  been  relieved  (hiring  the  year ;  one  trans- 
ferred to  office  (-'hief  Signal-Officer,  one  transferred  to  Cape  Hatteras, 
and  only  one  being  replaced. 

During  the  stormy  season  of  the  year  the  amount  of  work  at  this 
station  is  very  great.  Sergeant  Bell  and  his  assistants  have  been 
energetic  and  attentive  to  duty,  and  have  rendereil  much  valuable 
assistance  to  wrecked  vessels  by  communicating  with  them  in  the  inter- 
national and  general -service  code  of  flag-signals,  thus  eimbling  the 
captains  to  communicate  with  their  owners  or  agents  aiul  their  consuls. 
On  two  oce^isions,  when  the  wrecke<i  vessels  w^ere  not  provided  with  the 
international  crxle  of  signals,  the  a.ssistant  was  sent  on  board  so  as  to 
communicate  by  means  of  the  general-service  code. 

On  May  1  and  2  the  location  of  the  offi<*e  was  changed  from  the  old 
building  of  the  light-house  to  the  new  dwelling,  hi  order  to  have  the  old 
one  moved  lo()  feet  <lue  east,  on  a  line  with  the  two  new  ones  now  occu- 
pie<l  by  the  light-keei)er  and  his  assistants. 

Tlie  followii>g  extracts  are  made  fiom  the  semi-annual  repoi-ts  of  the 
sergeant : 

The  reporting  to  the  central  office  of  nil  vessels  ])assing  the  capes  has  continued,  and 
the  display  of  intern Jitional  sijjnals  has  lieen  i>ioniptly  answered  and  reported.  This 
doty  of  watching  ves-scls  is  very  arduous  for  two  men,  re(|uiring  constant  attention. 
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Every  eft'ort  has  lieeii  made  to  make  the  reports  of  veHsels  a«  useful  and  beneficial  to 
the  parties  interested  as  possible,  and  I  am  convinced  the  merchants  of  Baltimore  de- 
rive a  great  benefit  from  them. 

It  is  a  remarkable  fact,  out  of  the  large  numlH*r  of  vessels  that  pass  this  statiim  daily, 
not  one-tenth  of  them  display  a  single  signal.  It  is  not  confined  to  the  smaller  vessels, 
but  to  large  steamships  that  pass  frequently  and  repeatedly  without  displacing.  The 
men  on  duty  at  this  station,  and  those  that  have  been,  are  and  were  familiar  with  the 
international  code  signals,  and  have  taken  an  interest  in  order  to  make  these  reports 
as  complete  a«  possible ;  and  I  must  say  that  unless  the  captains  of  vessels  ])a>ising 
display  more  energy  no  improvement  can  be  made  in  this  branch,  which  is  considered 
of  utmost  importance  by  the  merchants  of  Baltimore. 

Unitetl  States  steamer  Stonu  Signal,  loaded  with  supplies  for  this  station,  while 
anchored  one  and  one-half  miles  north  of  station,  parted  her  anchor  on  October  11  and 
went  ashore  during  a  brisk  wind.  Crew  of  three  men  were  saved,  also  part  of  sup- 
plies.    She  proved  a  total  wreck. 

During  the  wreck  of  the  United  States  steamer  Huron,  near  Kittyhawk,  N.  C,  this 
office  was  kept  open  during  the  day  and  night  to  relay  messages,  the  line  being  in  bad 
working  order. 

On  November  28  this  office  was  directed  to  turn  out  life-saving  crews  between  Cape 
Henry  and  Kittyhawk  to  patrol  the  beach  for  dea<l  bodies  from  United  States  st«amer 
Huron. 

Seventy-eight  cautionary  signals  were  ordered  for  this  station  during 
the  year,  of  which  number  fifty-one  were  reported  justified  and  twenty- 
seven  not  justified. 

Twenty -one  cautionary  off-shore  signals  were  displayed,  eleven  being 
fully  justified,  seven  justified  as  to  direction  of  wind  but  not  justified 
as  to  velocity,  one  justified  as  to  velocity  but  not  direction,  and  two  not 
justified. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  displays : 

September  6  to  9,  1877. — Signal-flag  pole  was  blown  down,  and  »  number  of  telegraph- 
poles  north  of  the  station  were  prostrated. 

September  28  to  30,  1877. — Telegraphic  communication  north  and  south  of  station  in- 
terrupted. 

October  2  to  6,  1877. — Two  disabled  vessels  anchored  in  the  bay. 

November  20  to  25,  1877. — United  States  steamer  Huron  passe<l  near  station,  in  sight 
of  the  cautionary  signal,  on  the  afternoon  of  the  23d  instant.  Was  wrecked  south  of 
Kittyhawk  at  1.30  a.  m.  of  the  24th  instant.     Many  lives  were  lost. 

January  4  to  6,  1878. — Italian  bark  Francesca  Bellagama,  from  Cardiff,  ran  ashore 
south  of  station,  at  2.30  a.  m.  of  January  4th.     Crew  saved. 

January  22  to  24,  1878. — British  bark  Southern  Belle  ran  ashore  at  1  a.  m.  of  the  2t3d 
instant,  twenty-eight  miles  south  of  this  station.     Floated  off  again. 

January  30  and  31,  1878. — Steamship  Metropolis,  from  Phila<lelphia  for  Para,  Brazil, 
stranded  on  Currituck  Beach,  forty-iive  mile«  south  of  this  station.  Steamship  and 
large  number  of  lives  lost. 

Febnuiry  7  to  12,  1878. — Bark  Guiseppe  Masonne,  from  Belfast  to  Baltimore,  in  bal- 
last, rei)orted  ashore  at  7  a.  m. 

March  23  to  2r),  1878. — An  Austrian  bark  ran  ashore  during  this  display,  twenty-five 
miles  south  of  Cape  He'nry. 

April  3  to  6,  1878. — German  steamship  Leipzig  passed  this  station  during  the  display^ 
signaling  for  a  tug  and  reporting  machinery  disabled. 

May  13  to  16,  1878. — During  the  early  morning  of  the  15th  instant,  an  unknown 
schooner,  coal-laden,  ran  ashore  eight  miles  north  of  the  station.     One  man  <lrowned. 

May  19  to  22,  1878. — British  steamship  Antonio,  from  Iiiveri)ool  to  Baltimore,  ran 
ashore  at  2  a.  m.  of  the  22d  instant.     Floated  off  at  flood  tide. 

CAPE  LOOKOUT,  NOKTH  CAKOLINA. 
[Official  number^  136.] 

Latitude 34°  3G' 

Longitude 76°  36' 

Elevation  of  barometer  above  mean  sea-level ; 17.5  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 30.024 

Mean  temperature  for  the  year  ending  June  30,  1878 64°.6 

Amount  of  rain-fall  for  the  year  ending  June  30, 1878 93.51  inches. 
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The  office  is  loeated  in  light-keeper's  house. 

Tlie  instruineiit  slielter  wa^  moved  from  post8  fifty  feet  away  ft^om  the 
building  to  the  middle  north  window  of  lightkeepei^'s  house,  on  October 
29,  1877. 

No  other  changes  have  been  made  either  in  office  or  iiLstrument^. 

Sergt.  Penton  Behille  was  a^signetl  to  this  station  June  30,  1877,  and 
w  still  in  charge,  although  reduced  to  rank  of  private  May  16,  1878,  for 
neglect  of  duty.  IMvate  T.  Jones  was  relieved  April  4,  1878,  and  or- 
dered to  Texas.  Private  Coughlin,  who  relieved  Private  Jones,  was  in 
turn  relieved  May  24,  and  Private  Fonnan  reported  as  assistant. 

The  repairs  on  sea-coa«t  telegraph  line  were  completed  to  Lookout 
October  24,  1877,  since  which  date,  with  few  exceptions,  the  telegraphic 
reports  from  this  station  have  been  regidarly  received  at  Office  of  Chief 
Signal-Officer.  The  station  being  in  such  an  isolated  i>osition,  the  ser- 
geant reports  that  but  little  interest  is  shown  in  the  service.  The  office 
has  not  been  regularly  inspected  during  the  year. 

Of  the  thirty-six  cautionary  signals  ordered  for  this  station,  tliirty-one 
were  justified  and  five  not  justified. 

Of  the  fourteen  cautionary  off-shore  signals,  eight  were  fully  justified 
and  three  justified  as  to  direction,  and  three  not  justified. 

The  sergeant  remarks  as  follows  with  reference  to  some  of  these  dis- 
plays : 

AorcM^er  21  to  24,  1877. — The  large  buoy  on  Lookout  Shoals  washed  ashore.  Ship's 
bowsprit  and  seaman's  chest  came  ashore.  Vessel  supposed  to  have  gone  to  pieces  on 
the  shoaU  during  the  night  of  November  23  and  24. 

January  3  to  5,  1878. — Telegraph  line  down.  Schooner  Price  driven  ashore  and 
wrecked- 

June  5  to  11,  1878. — United  States  steamer  Colfax  and  one  schooner  saw  signal  and 
came  in.  Special  report  from  office  of  Chief  Signal-Officer  signaled  to  vessels  by 
flags. 

CAPE  MAY,  NEW  JERSEY. 

[Offieiul  number  J  54.] 

Untmle 380  56' 

Longitude. 74°  58' 

Elt-vation  of  barometi^r  above  mean  H<*a-le vel 28  feet  6  inches 

Mean  barometer  for  the  year  entling  June  30,  1878 30.007 

Mean  temperature  for  t he  year  ending  June  30,  1878 56^.9 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 47.99  inches. 

The  office  is  located  at  Cape  May  Point,  Beach  avenue,  block  A,  lot 
No.  27. 

Sergeant  Townsend  remains  in  charge,  and  has  given  satisfaction. 
Sergeant  Massey  was  in  charge  of  station  from  May  16  to  June  11, 
1878,  during  illness  of  Sergeant  Townsen<l. 

One  assistant  has  been  ordered  in  for  discharge,  and  one  transferred 
to  duty  elsewhere.  The  present  force  consists  of  the  sergeant  and  one 
assistant.  The  station  was  inspected  in  June,  1878,  and  was  found  in 
good  condition. 

No  changes  have  taken  place  in  the  location  of  office  or  instruments 
during  the  past  year.  All  wrecks  have  been  promptly  reported  and 
everj'  possible  assistance  rendered. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant: 

A  growing  confidence  and  interest  in  the  service  is  very  ceneraUy  manifested. 
The  display  of  off-shore  signals  has  greatly  enhanced  the 


value  of  cautionary  sig- 
Thc  names  of  a  laxge  number  of  vessels  have  been  reported  passing  the  station ,  and 


mIsv  and  are  universally  appreciated. 

iber 
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the  Reading  Railroad  steamers  signal  by  whistle,  enabling  us  to  get  their  numbers, 
day  or  night.     The  company  say  the  rejiort  is  valuable  to  them. 

Public  inten»st  and  confidence  in  the  service  has  huig  been  a  settled  fact,  and  the 
Talue  of  it  here  to  shipping  and  other  interests  undisputed. 

Eighty  cautionaiy  signals  have  been  displayed  during  the  year,  fifty- 
three  of  which  number  the  sergeant  reports  justified,  and  twenty-seven 
not  justified.  Twenty-nine  cautionary  ofl'-shore  signals  have  been  dis- 
played ;  twenty -two  were  tully  justified,  and  four  justified  a«  to  direction, 
but  not  as  to  velocity.    Three  were  not  justified. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  dis- 
plays : 

September  2  and  3,  1877. — An  unknown  schooner  \va.s  driven  ashore  about  one  mile 
nortli  of  the  station.     Floated  off  again. 

November  21  to  25,  1877. — Bark  Johann  Lang  was  driven  ashore  at  Hereford  Bar. 

March  10  to  14,  1878. — The  frame  of  a  new  house  was  blown  down  at  Sea  Grove. 

May  11,  1878. — A  schooner  was  blown  a«hore  at  Cape  May  Point,  but  float-ed  off 
again  without  damage. 

May  30  to  June  3,  1878. — The  schooner  O.  P.  Binns  spnmg  a  leak  during  the  gale. 
Was  kept  afloat  by  constant  pumping.  ^ 

PUBLICATIONS. 
Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 24 

CHARLESTON,  SOUTH  CAROLINA. 

I  Offieiul  numberj  21. J 

Latitude 32©  45' 

Longitude 79^  55' 

Elevation  of  barometer  above  mean  sea-level 61.4  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 30.047 

Mean  temperature  for  the  year  ending  Jun«'  30,  1K78    07^\5 

Amount  of  r.ain-fall  for  the  year  ending  June  30,  1878 68.62  inches. 

The  office  is  located  comer  of  East  Bay  and  Broad  streets. 

Serjeant  31.  McGaiiran  reiiiaiiis  in  charge,  and  has  satisfactorily  at- 
tended to  his  duties. 

Private  Beeler  was  relieved  Aj)n\  24  on  acconnt  of  sickness,  and  another 
assistant  oidered  to  dnty  here. 

There  has  been  no  change  in  the  location  of  office  during  the  year. 
The  station  was  insi)ected  in  Febniaiy,  1878,  by  Lientenant  McClellan, 
who  fonnd  everything  in  good  order,  the  books  well  kei)t  and  up  to  date. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant : 

The  information  furnished  the  puhlic  hy  the  distrihution  of  the  weather  reports  is, 
undouhtedly,  considered  of  the  greati*st  importance,  as  is  well  illustrated  hy  the  nu- 
merous inquiries  and  comparis<ins  made  by  tlnKso  iuteri'stcd,  relative  to  the  mean  tem- 
perature and  rain-fall  at  the  clost*  of  each  month.  In  athlition  to  other  rejiorts,  a 
synopsis  of  the  principal  items  of  interest  is  furnished  the  press  monthly,  published 
regularly,  and  read  with  avidity  by  the  business  connnunity,  all  (»f  whom  are  fully 
aware  that  the  pros]>ect  for  a  good  crop  or  an  indiit'en'nt  one  depi'uds  i»nncipally  on 
the  temperature  and  rain-fall.  By  the  publication  of  these  nH»nthly  items  alone,  much 
valuable  intbrmation  is  disst^minated  over  a  large  section  of  tbe  country. 

A  ca.se  involving  danuige  to  cotton  to  the  extent  of  several  thousand  dollai*s,  alleged 
to  have  been  sustjiiued  here  during  the  shipment  in  wet  weather,  has  been  decided  l>y 
evidenc'e  furnished  by  this  ottice — the  coui]dainants,  who  were  in  Kngland,  l>eing  rep- 
resi'uted  by  their  counsel ;  the  defendants  are  citizens  of  this  ])lace  ;  the  caw  was  de- 
cided in  favor  of  the  latti'r,  as  it  was  clearly  shown  by  the  records  that  during  the 
time  of  the  shipment  no  rain  had  fallen,  and  consequently  that  the  injury  must  have 
been  etfected  by  some  other  cause. 

Eighteen  cautionary  signals  were  disi)layed  at  this  station  during  the 
past  year,  of  which  niunber  ten  are  reported  as  justified  and  eight  not 
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jnstifie^l.     Only  two  cautionary  off-sbore  signals  were  displayed,  one  of 
whieb  was  not  justified,  and  tbe  otber  only  justified  as  to  direction. 

Tbe  ser«reant  remarks  as  follows  in  reference  to  some  of  tbese  <lis- 
play  s : 

Stjktnfiher  18 /o  *21,  1H77. — 8t»'ainer  Dictator  remained  in  ]>ort  on  atcoimt  of  signal 
disjilay.     Ve.ss«*ls  arriving  report  K<*vere  gales  and  heavy  J*ea. 

*k-tobrr  1  to  4,  1877. — Owing  to  tlie  tlisjday  of  the  signal,  everything  in  the  harbor 
was  secnriMl.  and  no  cawnalty  oecurriMl. 

Jke^mber  hand  6,  1877. — Dnring  the  gale  trees  were  nprooted,  fenees  prostrated,  and 
on  the  Ashley  a  Uoat  was  capsized  antl  a  hoy  drowneil. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issned  dnring  the  year  ending  Jnne  30,  1878 7, 058 

XnmlHT  of  I^K*al  Reports  issned  dnring  the  year  ending  Jnne  30,  1878 312 

Number  of  Forms  15  (manifold)  issned  dnring  the  year  ending  Jnne  'MS,  1878 1, 560 

Nnmlier  of  Fonns  22  issned  dnring  the  year  ending  Jnne  30,  1878 100 

Total 9,030 

CHEYENNE,  WYOMING  TERRITORY. 

[Official  number^  6S.] 

Latitude 41°  12' 

Longitude 104^42' 

Elevation  of  bart>meter  above  mean  sea-level 6,057  feet  3  inches. 

Mean  banmieter  for  the  year  ending  June  30,  1878 *29.933 

Mean  tennM*rature  for  the  year  enduig  Jnne  30,  1878 *44°.8 

Amount  of  rain-fall  for  the  year  ending  Jnne  liO,  1878 13.50  inches. 

Tbe  office  is  located  on  Seventeeiitb  street,  between  Ransom  and 
Do<l«:e  streets. 

Serjjeaiit  A.  C  Dobbins  was  relieved  by  Ser<Lj:eant  J.  K.  P.  Punluin, 
and  ordered  to  Fort  Wbipple  to  review  conrse  November  H,  1877.  Ser- 
geant Piuxhim  was  ordered,  February  4,  1878,  to  Fort  Wbipple  for  dis- 
charge, l>eing  relieved  by  Sergeant  J.  11.  Smitli,  wbo  remains  in  charge 
at  date  of  this  rei)ort.  The  ottice  was  inspected  by  Lieutenant  Buchanan 
in  Maix-li,  1878,  and  the  building  found  in  bad  condition.  The  ottice 
records,  pre\ious  to  the  time  Sergeant  Smith  took  charge,  had  not  been 
pi-oiH^rly  kei)t. 

Sergeant  Smith  reports  the  local  interest  in  the  service  as  very  great. 
Since  Deadwood  l)ecame  a  reporting  station  the  repoi-ts  are  eagerly 
songbt  for. 

No  change  has  been  made  in  the  location  of  ottice  since  date  of  last 
report. 

Ol>ser\'ations  on  ozone  are  now  being  ina<le  at  this  station,  at  7  a.  m., 
2  and  1*  p.  m.  (loctal  time),  for  the  benetit  of  the  Colorado  State  Board  of 
Health. 

PI^BLICATIONS. 

XnnilxT  of  Bnlletins  (manifold)  issned  dnring  the  year  ending  Jnne  'AO,  1878  .. .   1,845 
XnnilKT  of  Fomi.s  22  issned  dnring  the  year  ending  Jnne  :<0,  1878 22 

Total 1.867 

ClllCA(K),  ILLINOIS. 

I  Official  numher^  37.J 

Latitnde 41^52' 

I>»ngitnde 87^35' 

Elevation  of  haroin«»ter  above  mean  sea-le V4*l  657  feet. 

Mean  barometer  for  the  year  ending  Jnne  :>0,  1K78 129. 1^27 

Mean  t#'m]>erature  for  the  year  ending  Jnne  30,  1878 t52^.  9 

Ainonnt  of  rain-fall  for  the  year  ending  Jnne  \\U,  1878 45.  03  inehes. 

•One  ol>»ervatioii  missed  in  March,  1878.       t  One  observation  missed  in  Dee.,  1877. 
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The  office  is  located  in  Major  Block,  southeast  comer  Madison  and 
Lasalle  streets. 

Sergeant  C.  E.  Brinsniade  remained  in  charge  until  November  6, 1877, 
when  he  was  relieved  by  Sergeant  S.  S.  Bassler,  and  aissigned  to  the  sta- 
tion at  San  Francisco,  Cal.  Sergeant  Bassler  remained  in  charge  until 
date  of  his  discharge  at  expiration  of  his  term  of  service,  December  21, 

1877.  Sergeant  J.  G.  Lynch  was  assigned  to  duty  here  January  23, 

1878.  During  the  year  one  assistant  was  relieved  for  promotion  and  one 
on  aecount  of  sickness.  Sergeant  Lynch  has  two  enlisted  men  of  the 
Signal  Corps  and  a  civilian  printer  as  assistants. 

The  station  was  inspected  in  February,  1878,  by  Lieutenant  Buchanan, 
and  found  in  fair  condition,  although  the  work  of  the  station  was  not  up 
to  date,  owing  to  the  fact  that  for  two  weeks  previous  to  the  arrival  of 
Sergeant  Lynch  there  were  oidy  two  enlisted  men  for  duty. 

Navigation  closed  November  15,  at  which  date  all  insurance  rates 
expired.  Navigation  opened  officially  April  15,  vessels  being  insured 
after  that  date.  There  was,  however,  no  interruption  to  navigation  dur- 
ing the  winter,  the  Goodrich  line  of  steamers  running  daily  on  time  to 
Milwaukee  and  other  ports. 

Six  hundred  and  thirty-nine  post-offices  and  seventeen  individuals 
have  been  supplied  with  the  Farmer's  Bulletin. 

No  change  has  been  made  in  the  location  of  the  office,  and  the  instru- 
ments remain  in  the  same  position  as  at  last  report. 

Cautionary  signals  have  been  displayed  from  the  north  end  of  the  ex- 
position building  as  being  the  most  available  place  in  the  city. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant: 

The  service  is  gaining  in  popularity  tlaily^  and  valuable  data  is  frequently  obtained 
at  this  office  for  use  in  the  United  States  and  other  courts,  whereby  several  important 
decisions  have  been  arrived  at  that  would  be  difficult  to  obtain  otherwise. 

Valuable  information  has  also  been  given  oyster,  game,  and  fruit  shinpers,  in  some 
instances  saving  them  thousands  of  dollars.  The  Board  of  Trade  has  also  recognized 
the  efficiency  of  the  weather  reports,  esj>ecially  during  the  harvest  setwon,  the  markets 
being  wholly  governed  by  the  weather  preceding  and  following  the  harvests. 

The  shipping  interests  have  been  considerably  enhanced  by  the  reports,  especially 
towards  the  close  of  navigation,  which  is  at  a  seastm  when  the  most  severe  storms  of 
the  year  occur,  and  the  storm  warnings  received  from  the  Chief  Signal  Office  have  been 
the  means  of  saving  a  considerable  amount  of  property  and  averting  the  loss  of  many 
lives. 

The  city  has  been  benefited  in  the  manner  of  lighting  street  lamps  during  the  moon- 
light season,  and  from  twenty-one  reports  received  from  this  station  seventeen  of 
them  were  verified,  at  an  estimated  saving  to  the  city  of  $17,000. 

Thirty -five  cautionary  signals  were  displayed  during  the  year.  The 
sergeant  repoits  that  fifteen  were  justified  and  twenty  not  justified. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  dis- 
plays : 

September  29  to  October  1,  1877. — Vessels  remained  in  port  in  consequence  of  this 
display. 

October  2  to  4,  1877. — Severe  storm  on  the  lake.  Brig  Fashion  beached,  and  wiU 
prove  a  total  loss.     A  number  of  other  vess<»ls  were  more  or  less  damaged. 

October  19  to  21,  1877. — Several  vessels  arrived  in  a  damaged  condition. 

November  1  to  3,  1877. — Several  vessels  were  l>eached,  but  no  serious  disasters  are 
reported. 

November  4  to  6,  1877. — Storm  very  severe  on  the  lake ;  many  vessels  dragged  their 
anchors  and  went  awhore.  Of  seventy  vessels  arriving  at  this  port,  few  escaped  dam- 
age. Schooner  Mar>'  Booth  foundered  in  the  middle  of  the  lake.  Schooner  Seventh 
Ohio  pounded  to  pieces  on  the  breakwater. 

Noreviber  6  to  9,  1877. — Ver>'  severe  storm  on  the  lake.  Schooner  D.  G.  Williams 
w^ent  to  pieces  on  the  breakwater.  Schooners  Chapin  and  Purriugton  also  lost.  Much 
damage  along  the  lake  front. 


REPORT   OF    THE    CHIEF    SIGNAL-OFFICER.  29 

Martk  23  and  24,  1878. — The  Miiuiie  Corlett  left  jiort  wliile  HigimlH  were  flying,  and 
becanie  a  total  wreck. 

J/ajf  23  and  24,  1878. — In  the  Hnhnrhs  houHes  wen*  nnroofeil,  and  property  generally 
much  dainage<l. 

PUBLICATIONS. 

Xmuber  of  Farmers*  BnlletinH  issued  during  the  year  endinjo;  June  30,  1878 ....  203^  447 
Xumber  of  Bulletins  (manifold)  issued  diinng  the  year  ending  June  30,  1878..       7,733 

Xuniher  of  Local  Reports  issued  during  the  year  ending  June  30,  1878 1, 666 

Ximiber  of  Fonns  22  issued  during  the  year  ending  June  30,  1878 144 

Total 212,990 

CINCINNATI,  OHIO. 

[Official  number y  65.] 
Utitude 390  6' 

Longitnde 84<^  26' 

Elevation  of  harometer  above  mean  sea-level      620.4  feet. 

Mean  bannneter  for  the  year  ending  June  30,  1878 29.936 

Mean  teni|ieratnre  for  the  year  ending  June  30,  1878 58^.3 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 J58.16  inches. 

Tbe  office  is  located  in  Pike's  Oi>era  House,  sontheai^t  comer  of  Fourth 
and  Vine  streets. 

Sergeant  S.  S.  Bassler  was  in  charge  of  station  until  November  6, 
1877,  when  he  wa«  relieved  by  Sergeant  N.  Gorom,  and  was  ordered  to 
Chicago,  111.  Sergeant  Gorom  remains  in  charge.  The  station  was 
inspected  by  Lieutenant  Buchanan  in  June,  1878,  and  was  found  in 
exeeUent  condition.  The  standing  of  sergeant  and  assistants  is  ex- 
cellent. 

Five  hundred  and  fifty-seven  post-offices  and  nineteen  individuals  have 
been  regularly  supplied  froln  this  station  with  the  Farmers'  Bulletin. 

Highest  water  in  the  river  was  liS  feet  5  indices  on  March  17,  1878 ; 
lowest  was  3  feet  5  inches  on  October  7,  8,  and  9,  1877. 

The  office  was  removed  from  room  25,  4th  floor,  to  room  N.  5th  floor, 
July  6, 1877,  by  authority  of  letter  dated  Office  Chief  Signal-Officer,  June 
U,  1877. 

iTie  enlisted  men  at  the  station  were  constantly  on  dut>'  during  the 
riots  of  July  and  August  last,  and  the  Chief  Signal  Office  was  informed 
at  short  intervals  by  telegraph  of  the  condition  of  affairs.  These  reports 
were  continued  from  July  24  to  August  14,  1877. 

The  following  are  extracts  from  the  semi-annual  reports  from  this  sta- 
tion: 

The  interest  manifested  in  the  service  by  the  business  community  is  on  the  increase, 
md  tbe  bulletins  and  indications  are  daily  sought  for  by  the  members  of  the  exchange 
aod  the  business  men  generally.  The  large  weather-map  is  consults  daily  by  all 
clames. 

The  members  of  the  Merchants'  Exchange  derive  the  most  benefit  from  our  reports, 
and  all  the  most  successful  merchant«  and  manufacturers  in  the  city  belong  to  the  ex- 
change. 

Considerable  interest  is  also  taken  in  the  river  reports  by  river  men,  coal  merchants, 
tnd  business  men  generally,  and  reports  carefully  watched,  especially  during  periods 
of  high  water. 

Two  large  weather-maps  were  changed  daily  until  August.  30,  when  the  Board  of 
Trade  removed  to  a  smaller  room,  and,  having  no  place  for  the  map,  it  was  returned  to 
the  office,  and  since  that  time  the  one  at  the  Merchants'  Exchange  is  the  only  one  to  be 
changed.  The  press  takes  the  usual  interest  in  the  service,  and  all  devote  a  consider- 
able space  for  tne  reports  furnished  them  by  this  office.  At  the  telegraph  office  every 
facility  is  given  the  obser\'er  to  enable  him  to  get  out  the  bulletins  at  the  earliest  pos- 
able  moment.  The  temperature  at  certain  points  in  the  West  are  also  sent  over  the 
goki  and  stock  telegraph  lines,  in  morning  and  afternoon,  for  the  information  of  the  busi- 
community. 
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The  loeatiou  of  tlie  office  and  iiiHtnimeiits  is  the  same  an  in  my  hint  report.  The 
office  18  visited  daily,  hy  profesHional  gentlemen,  merchants,  stndent.s,  and,  in  fact, 
people  from  all  the  walks  in  life,  for  snch  information  a«  can  be  found  only  at  an  office 
of  this  kind.  The  records  on  file  in  the  office  are  frequently  UH«*d  as  h*gal  evidence  in 
cawes  a]>pearing  befoiv  the  courts  from  time  to  time.  The  verdict  in  several  recent 
castas  has  been  secured  by  our  report  alone. 

Aside  from  the  interest  manifested  by  jirivate  individuals,  it  is  a  pleasure  to  note 
tliat  manifested  by  the  press,  as  it  is  probable  that  more  space  is  devoted  to  the  pub- 
lishing? of  the  reports  here  than  elsewhere,  the  reports  not  only  being  published  in  full, 
but  receive  frefpient  editorial  comments;  but  probably  the  greatest  interest  taken  in 
the  reports  is  by  the  members  of  corporaticms  and  the  board  of  health;  the  latter 
publish  weekly  a  tabulat4*4  statement  of  the  local  observations,  and,  tracing  a  con- 
nection between  the  state  of  the  weather  and  the  mortality  lists,  in  this  connection 
the  report*  are  claimed,  by  those  w^ho  should  know,  as  invaluable.  The  Ohio  River 
at  this  point  was  open  to  navigation  during  the  entire  winter  season. 

PUBLICATIONS. 

Number  of  Farmers'  Bulletins  issued  during  the  year  ending  June  30,  1878..   179,380 
Number  of  Bulletins  (manifold)  issured  during  the  year  ending  June  30,  1878.       7, 058 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1878 1, 040 

Number  of  Forms  15  (manifold)  issued  during  the  year  ending  June  :iO,  1878.  714 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 144 

Number  of  Forms  26  issued  during  the  year  ending  June  30,  1878 2, 918 

Total 191,254 

CLEVELAND,  OHIO. 
[Official  number  J  34.] 

Latitude 41*^30' 

Longitude 81^47' 

Elevation  of  barometer  above  mean  si*a-level 689  feet  5  inches. 

Mean  barometer  for  the  year  ending  June  30,  1878 29. 981 

Mean  temperature  for  the  year  endmg  June  30,  1878 . .'. 52°.  2 

Amount  of  rain-fall  for  the  year  ending  June  iiO,  1878 37. 13  inches. 

The  office  is  located  in  room  No.  19,  ii<atioiial  bank,  northe^«t  comer  of 
Superior  and  Water  streets. 

Sergeant  Prender  was  in  charge  of  station  until  November  6,  1877, 
wLen  be  was  relieved  for  cbange  of  station  and  Sergeant  C'utbbert.son 
assigned  to  duty  in  charge  of  station.  Sergeant  Dey  remained  on  duty 
here  from  date  of  hist  report  until  July  31, 1877,  when  he  was  transferred 
to  Mobile,  Ala.  The  station  was  insi)ected  by  Lieutenant  Buchanan 
in  January,  1878,  and  was  found  in  wretched  cx>ndition.  The  inspector 
reported  that  Sergeant  Prender  was  responsible  for  the  condition  of  the 
ofiice,  and  he  was  reduced  to  the  rank  of  private  soldier ;  steps  were  at 
once  taken  to  put  the  office  in  good  condition.  Sergeant  Cuthbertson 
has  given  satisfaction  by  his  prompt  attention  to  duty. 

Navigation  closed  December  19, 1877,  and  ice  broke  up  March  1, 1878, 
and  navigation  was  resumed  March  20,  1878. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant : 

Captain  Pierce,  agent  for  the  Cleveland  and  Detroit  Boat  Comi>any,  states  that  no 
vessels  leave  this  porti  without  their  master's  consulting  the  official  bulletin. 

The  custom-house  (river  office)  authorities  inform  me  that  the  bulletins  are  anxi- 
ously studied  and  watched  by  all  seamen. 

Mr.  W.  W.  Bhindin,  grain  merchant,  states  that  the  benefit  he  derives  from  them  i» 
worth  hundreds  of  dollars  to  him,  all  his  i)urchas«\s  being  mmle  by  the  weather  bulle- 
tin. Mr.  C.  J.  Burton  and  many  others  visit  this  office*  every  morning  before  proceed- 
ing to  the  Corn  Exchange,  an<l  they  all  agree  that  the  merchants  of  this  city  cannot 
speak  too  highly  of  the  gn^at  benefits  they  receive  from  ouv  reports. 

Very  few  sailing-vessels  leave  port  when  signals  are  "  u])." 

The  medical  pi*ofession  continue  to  receive  valuable  information  from  this  office, 
and  a  report  prepared  weekly  fonns  a  part  of  the  health  office's  official  bulletin. 
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Thirty-five  cautionary  signals  have  been  displayed  during  the  year, 
of  which  number  twenty-four  were  reported  justified  and  eleven  not 
justified. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  displays: 

OcUihfr  2  to  5,  1877. — One  vessel  went  anhore  off  the  mouth  of  the  harbor,  and  is  now  a 
wreck. 

(htober  19  to  21,  1877. — A  atn'ere  storm  rei)orted  on  the  lake. 

October  28  and  29,  1877. — A  severe  stonn,  with  heavy  sea,  is  reported  on  the  lake. 

April  24  and  25,  1878.— Several  vessels  left  port,  but  were  obligjed  to  return. 

JVajf  18  to  21,  1878. — Several  vessels  deferred  sailing  on  account  of  the  signal.  Sev- 
eral severe  thunder-storms  passed  over  the  station  during  the  display. 

Jmnt  2  (o  4,  1878. — Several  grain  merchants  visited  the  office  and  commented  on  the 
gTPal  value  of  the  service. 

June  7  to  9,  1878. — Lake  ver>'  rough.  No  sailing-vessels  left  port.  The  City  of  De- 
troit wa8  detained  by  the  storm. 

PUBLICATIONS. 

Xiimber  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1878..  8,237 

Xamber  of  Local  Reportu  issued  during  the  year  ending  June  30,  1878 1, 648 

Number  of  Forms  15  (manifold)  issued  during  the  year  ending  June  30,  1878..  6,676 

Knmber  of  Forms  22  issued  during  the  year  ending  June  30,  1878 138 

TotAl 16,699 

COLORADO  SPRIGS.  COLORADO. 
[Official  number  J  109.] 

Utitode 380  55' 

Longitude 104^  58' 

This  statioii  is  continued  as  a  supply  station  to  Pike's  Peak. 
Sergeant  W.  Black  remains  in  charge  of  the  station  in  addition  to 
the  one  at  the  Peak. 

COLUMBUS,  OHIO. 

[Official  number^  187.] 

Latitude 39°  57' 

Longitude 83°    3' 

Elevation  of  barometer  above  mean  sea-level 804. 6  feet. 

The  office  is  located  in  Huntington  block,  corner  of  High  and  Broad 
streets. 

Sergeant  D.  D.  Stansell  was  ordered  to  establish  a  station  at  this 
point,  i>er  Instructions  No.  51,  dated  Office  Chief  Signal-Officer,  June  22, 
1878,  to  commence  observations  July  1,  1878. 

Sergeant  Stansell  arrived  for  duty  June  28,  1878. 

CORSICANA,  TEX. 

[Official  number y  107.] 

Latitude 32<^     5' 

L&ngitude 96°  30' 

Elevation  of  barometer  above  mean  sea-level 445  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.966 

Mean  teni j>erature  for  the  year  ending  June  30,  1878 65°. 8 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 48.53  inches. 

The  office  is  located  in  the  Commercial  building,  corner  of  Collins  and 
Beaton  streets. 
Sergeant  J.  W.  Smith  has  been  in  charge  during  the  year.    The  sta- 
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tion  was  inspected  by  Lieutenant  McClellan  in  May,  1878,  and  was  found 
in  good  order,  all  records  up  to  date  and  properly  kept.  No  change  has 
been  madfe  in  location  of  office  or  instruments. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant : 

The  citizens  of  this  city  and  vicinity  and  the  traveling  public  have  manifested  a  deep 
interest  in  the  service  by  their  frequent  visits  to  this  office  and  manifold  request-s  for 
meteorological  rei)ort8  of  this  and  other  places.  The  amount  of  interest  really  exceeds 
what  could  be  expected,  comiidering  that  so  little  of  the  workings  of  the  service  has 
been  seen  here. 

The  members  of  the  meteorological  committee  have  manifested  a  good  degree  of  inter- 
est in  the  sei*\'ice,  and  are  now  preparing  a  communication  to  Hon.  R.  Q.  Mills,  mem- 
ber of  Congress  from  this  district,  and  a  resident  of  this  city,  requesting  his  favorable 
consideration  of  all  bills  favoring  the  increasing,  improving,  and  extending  of  the 
Signal-Service. 

All  intelligent  classes  are  benefited  by  the  reliable  information  furnished  from  this 
office,  and  I  have  known  instances  during  the  past  year  in  which  parties  have  been 
saved  property  to  a  considerable  amount  by  the  indications  of  the  instruments  at  this 
office. 

PUBLICATIONS. 

Number  of  Local  Reports  issued  during  the  year  ending  June  30, 1878 312 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 45 

Total 357 

DAVENPORT,  IOWA. 

[Official  number  J  51.] 

Latitude 41°  32' 

Longitude 90°  38' 

Elevation  of  barometer  above  mean  sea-level 603  feet  4  inches. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.958 

Mean  temperature  for  the  year  ending  June  30,  1878 53^.8 

Amount  ol  rain-fall  for  the  year  ending  June  30,  1878 33.86  inches. 

The  oflBce  is  located  on  the  third  floor  of  the  First  National  Bank 
building,  southwest  corner  of  Maine  and  Second  streets. 

No  change  has  been  made  in  location  of  office  or  instruments. 

Sergeant  R.  R.  Martin  is  still  in  charge  of  the  station. 

The  station  was  inspected  in  March,  1878,  by  Lieutenant  Buchanan, 
and  the  office  found  in  good  condition  and  the  work  faithfidly  attended 
to. 

Navigation  closed  on  November  30,  1877 ;  river  covered  with  floating 
ice. 

Navigation  reopened  on  March  9,  1878. 

Highest  water  in  the  river,  6  feet  10  inches,  occurred  on  May  8  and 
June  9,  1878,  and  lowest  water  in  the  river,  0  feet  6  inches,  on  Septem- 
ber 15,  1877. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant : 

The  past  winter  being  an  unnsually  mild  one,  there  was  but  little  obstruction  to 
navigation  by  ice.  The  river  was  clear  from  January  1  to  January  4,  when  ice  made 
its  appearance  in  the  river  and  continued  fluctuating  in  amount  until  February  19, 
when  the  river  at  this  point  was  entirely  clear  of  ice.  The  ferry  steamer  that  plies 
between  Davenport  and  Rock  Island  made  regular  trips  throughout  the  season,  with 
the  exception  of  three  days,  from  January'  5  to  January  8,  when  it  was  laid  up  on 
account  of  obstruction  by  ice.  Excursion  st-eamers  arrived  several  times  throughout 
the  season  from  Princeton,  Le  Claire,  and  other  points  on  the  river. 

The  season  of  navigation  was  opened  at  this  point  on  March  9  (21  days  earlier  than 
last  year)  by  the  arrival  of  steamer  Dan  Hine  with  barges,  beinff  the  first  boat  of  the 
season  from  below  the  rapids.    The  first  steamer  from  Saint  Paul  arrived  March  23. 


BEPOBT   OP   THE   CHIEF   SIGNAL-OFFICER.  33 

PUBLICATIONS. 

Number  of  Bnlletins  (manifold)  issaed  during  the  year  ending  Jnne  30, 1878 5, 416 

Xunber  of  Local  Reports  issut  d  during  the  year  ending  June  30,  1878 9 

Namber  of  Forms  22  issued  during  the  year  ending  June  30,  1878 60 

Total 5,485 

DEAD  WOOD,  DAKOTA  TERRITORY. 

[Official  number^  185.} 

Utitude 44c  22' 

Lragitade 103°  34' 

Sergeant  D.  O'L^ary  arrived  at  this  place  November  15,  under  orders 
to  establish  a  station  of  the  first  class.  The  office  was  located  in  Sher- 
man street,  and  the  first  telegraphic  report  was  made  to  the  Office  of  the 
Chief  Signal-Officer  at  midnight  of  December  18, 1877.  Sergeant  O'Leary 
was  relieved  December  4^877,  and  ordered  to  Fort  Whipple  for  medical 
treatment,  and  Sergeant  D.  M.  Kennedy  placed  in  charge. 

The  station  was  inspected  by  Lieutenant  Buchanan  in  May,  1878,  who 
reportal  that  the  office  was  badly  located,  and  that  a  suitable  room  could 
not  be  obtained  in  Deadwood,  and  recommended  the  transfer  of  the 
gtadon  to  Lead  City.  The  necessary  orders  were  issued,  and  the  station 
traoirfened  to  Lead  City  on  June  1, 1878. 

Telegraphic  reports  were  received  with  regularity  during  the  six 
months  the  station  was  in  operation. 

PUBLICATIONS. 

Number  of  local  reports  issued  during  the  year  ending  Jnne  30,  1878 •....  224 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 12 

Total 236 

DENVER,  COLORADO. 

[Official  number,  76.] 

Utitode 390  45' 

LoDgitade 105°    4' 

Qevationof  barometer  above  mean  sea-level 5,269  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.963 

Mean  temperature  for  the  year  ending  June  30,  1878 • 49^.3 

Amount  of  rain-fkU  for  the  year  ending  Jime  30,  1878 13.81  inches. 

The  office  is  located  in  BroadweU  Block,  comer  Sixteenth  and  Larri- 
mer  streets.  Sergeant  Barwick  has  remained  in  charge  of  the  station 
during  the  year,  with  the  exception  of  the  time  when  absent  for  re  en- 
listment. The  citizens  of  Denver  and  of  the  State  of  Colorado  take  a 
strong  interest  in  the  Signal  Service  reports,  and  Sergeant  Barwick  has 
famished  the  newspapers  and  State  Board  of  Hesdth  with  very  full 
weather  reports. 

Corporal  McCarty  was  ordered  to  this  station  October  20, 1877,  but 
was  unable,  after  his  arrival,  to  do  any  duty,  and  died  December  29, 
1877. 

Sergeant  A.  C.  Ford  was  ordered  to  this  station  as  assistant  June  10, 
1878.  The  station  was  in8i>eeted  by  Lieutenant  Buchanan  in  April, 
1878.  The  office  and  records  were  found  in  excellent  condition.  Mr.  F. 
S.  DeUenbaugh,  a  citizen  of  Denver,  was  in  charge  of  the  station  at 
the  time  of  insi>ection,  attending  to  all  duties  of  the  station  in  a  satis- 

3  sia 
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factorj'^  manner,  Sergeant  Barwick  being  absent  for  the  purpose  of  re- 
enlisting. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant : 

Corporal  Thomas  McCarty  arrived  at  statioh  December  24,  1877,  and  died  at  the 
Saiiit  Nicholas  Hotel  on  December  29,  1877.  He  was  buried  with  military'  honors  by 
the  Govtjrnor's  Guard  on  December  30,  1877. 

Office  removed  from  McClintock's  Block,  Sixteenth  street,  to  Broadwell  Block, 
comer  Sixteenth  and  Larrimer  streets,  on  July  1,  1877. 

Barometers  moved  after  taking  7  a.  m.  observation  of  July  1,  1877. 

Ozone  observations  are  still  being  taken,  and  furnished  to  the  same  parties  (Colo- 
rado State  Board  of  Health)  as  at  my  last  semi-annual  report. 

PUBLICATIONS. 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1878 1,257 

Number  of  Forms  22  issued  during  the  year  ending  J  une  30,  1878 84 

Total 1,341 

DETEOIT,  MICHIGAN. 
[Official  number  J  36.  J. 

Latitude 41^  21' 

Longitude 83^    7' 

Elevation  of  barometer  above  mean  sea-level 635  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878.... 29.937 

Mean  temperature  for  the  year  ending  June  30, 1878 51^.1 

Amount  of  rain-£aU  for  the  year  ending  June  30,  1878 36.71  inches. 

The  office  is  located  at  the  southwest  comer  of  Congress  and  Griswold 
streets. 

There  have  been  no  changes  made  in  the  location  of  office  or  instru- 
ments, nor  are  any  deemed  desirable  at  present. 

Sergeant  T.  V.  Van  Heusen  still  continues  in  charge,  and  has  given 
good  satisfaction. 

The  enlisted  printer  was  transferred  to  Leavenworth,  Kans.,  October 
25, 1877,  since  which  date  the  bulletins  have  been  printed  by  a  civilian 
printer. 

One  assistant  was  transfeiTed  from  and  one  to  this  station  during  the 
year. 

Three  hundi'ed  and  thirty-five  post-offices  and  thirteen  individuals 
have  been  supplied  with  the  Farmers'  Bulletin  from  this  station. 

The  station  was  inspected  in  February,  1878,  and  found  in  good  con- 
dition. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant : 

The  large  weather-map  in  the  rooms  of  the  Board  of  Trade  has  been  changed  daily, 
Sundays  and  holidays  excepted,  and,  as  heretofore,  has  been  carefully  studied  by  the 
members  of  the  board  to  their  ^eat  pecuniary  advantage.  This  map  is  the  first  thing 
visited  by  members  upon  entering  the  room,  and  by  the  nature  of  the  weather  as  shown 
upon  it  are  many  important  business  transactions  shaped. 

^  The  great  advantage  a  map  possesses  over  a  bulletin  for  the  purpose  of  giving  pub- 
lic information  concerning  the  weather,  the  synoptic  feature  of  the  former  especially 
commending  it  for  general  use,  is  well  understood  by  the  citizens  of  this  city,  who 
desire  the  resumption  of  the  manifold  weather-maps  formerly  issued  from  this  office. 

The  Farmers'  Bulletin,  as  heretofore,  has  been  printed  and  mailed  regularly  six 
times  per  week  to  the  principal  post-offices  in  Southern  and  Central  Michigan  and 
Northern  Ohio  and  Indiana.  »o  far  as  known — the  opportunities  of  this  office  for  ob- 
taining information  from  the  agricultural  districts  being  very  limited — these  bulletins 
are  well  received  and  serve  a  most  excellent  purpose. 
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The  addition  of  the  rain-wind  foot-note  to  the  Farmers'  Bulletin  is  a  feature  that 
has  given  a  great  deal  of  satisfaction  to  those  who  read  them. 

Weekly  records  of  observations  have  been  furnished  as  usual  to  the  United  States 
Lake  Sorvey  Office  and  to  the  Michigan  State  Board  of  Health. 

Begnlar  daily,  weekly,  and  monthly  reports  have  been  furnished  to  and  conspicu- 
ously pnblishea  by  the  local  press,  to  which  this  office  is  indebted  for  many  courtesies. 

The  popolarity  of  the  storm  signal,  as  it  is  so  familiarly  known,  continues  to  in- 
ereaee.  Much  more  attention  is  paid  to  it  and  a  much  more  popular  knowledge  of  ita 
meaning  is  shown  than  in  previous  years.  The  necessity  of  more  cautionary  signal 
stations  upon  the  shores  of  the  lakes  continues  to  be  urged  by  those  interested  in  lake 
commerce ;  and  this  in  itself  is  the  best  of  evidence  as  to  the  high  estimation  in 
which  the  system  of  storm  signals  is  held. 

The  city  authorities  avail  themselves  of  all  the  knowledge  to  be  obtained  at  this 
office  in  regard  to  the  probable  condition  of  the  sky  at  night  in  lighting  the  street- 
lamps. 

Wholesale  provision  merchants,  and  those  engaged  in  the  commission  business, 
during  tboee  seasons  when  the  weather  is  in  an  unsettled  condition,  visit  the  office  be- 
fore ordering  or  making  shipments  of  goods  liable  to  damage  through  changes  of 
weather,  and  are  without  exception  guided  in  their  movements  by  the  information 
obtainea. 

On  May  10. 1878,  the  following  preambles  and  resolutions  were  unanimously  adopted 
hj  the  Board  of  Trade : 

**  Whereas  the  experience  of  the  past  seven  years  has  satisfactorily  demonstrated 
that  the  system  of  meteorological  observations  and  reports,  predictions  of  impending 
weather,  display  of  storm  warnings,  &^.y  as  practiced  by  tne  United  States  Signal 
Service,  is  of  vital  necessity  for  the  protection  and  advancement  of  commercial  and 
agricultural  int-erests ;  and 

"  Whereas  the  usefulness  and  efficiency  of  this  service  has  been  impaired  and  its 
operations  hampered  through  inadequate  appropriations,  greatly  to  the  dissatisfaction^ 
ineon  venience,  and  loss  of  its  many  frienos  aud  patrons ;  and 

^*  Whereas  a  recent  investigation  into  the  conduct  of  the  affairs  of  the  Signal  Serv- 
ice has  demonstrated  its  efficient  management,  its  general  popularity,  the  possibility 
of  its  improvement,  and  the  desirability  of  its  extension  ;  be  it^  therefore, 

"  Betolvedy  That  tnis  board  earnestly  request  our  Representatives  in  Congress  to  use 
their  influence  to  secure  an  extension  of  the  service  and  an  adequate  appropriation 
therefor,  to  the  end  that  its  usefulness  may  be  augmented. 

Rnoivid,  That  the  thanks  of  this  board  be  extended  to  the  Chief  Signal-Officer  of 
the  Army,  and  his  subordinates,  for  the  prompt,  thorough,  and  reliable  manner  in  which 
the  duties  of  this  station  have  been  discharged. 

^^  Resolved,  That  a  copy  of  these  preambles  and  resolutions  be  forwarded  to  each  of 
oar  Bepresentatives  in  Congress  and  to  the  Chief  Signal-Officer  of  the  Army." 

Twenty-seven  cautionary  signals  were  displayed  during  the  year.  Ser- 
geant Van  Heusen  reports  seven  of  the  signals  justified  and  twenty  not 
'justified. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  displays : 

Jmme  30  io  July  1,  1877. — ^No  marine  disasters  are  reported,  but  considerable  local 
iimage  was  done. 

OeMer  2  to  4,  1877. — ^A  number  of  vessels  were  driven  ashore,  but  no  lives  were 
lost 

Cktoier  7  to  9,  1877. — ^The  barge  B.  C.  Williams  went  down  with  all  on  board  near 
Leamington,  Ontario.  Cargo  of  Iowa  injured  to  amount  of  $2,000.  Schooner  Wacon- 
8ta  ashore  at  Port  Dover.    No  vessels  left  port  during  display. 

Oetoher  10  €md  11,  1877. — ^A  large  number  of  vessels  are  reported  ashore  at  various 
points  on  the  lake. 

October  19  to  21,  1877. — ^Heavy  gales  are  reported  on  the  lake. 

JHocember  24  to  28,  1877. — Heavy  gales  are  reported  on  the  lake. 

PUBLICATIONS. 

Kunber  of  FarmeFs'  Bulletins  issued  during  the  year  ending  June  30, 1878 ....  120, 218 
dumber  of  Bulletina  (manifold)  issued  during  the  year  ending  Jime  30,  1878. .      5, 622 

Kamber  of  Local  RepK>rts  issued  during  the  year  ending  June  30.  1878 1, 225 

Homber  of  Forma  22  issued  during  the  year  ending  June  30,  1878. 73 

Total 127,138 
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DODGE  CITY,  KANSAS. 
[Official  number  J  106.J 

Latitude 37°  3^ 

Longitude 100^    & 

Elevation  of  barometer  above  mean  sea-level 2, 486  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.590 

Mean  temperature  for  the  year  ending  June  30.  1878 54°.9 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 24.87  inches. 

The  office  is  located  at  the  southeast  corner  of  Walnut  street  and 
Second  avenue. 

Sergeant  E.  Garland  was  relieved  by  Sergeant  W.  H.  Clendenon  Feb- 
ruary 19, 1878,  and  on  March  21st  was  discharged  the  service  for  neglect 
of  duty. 

The  station  was  insi>ected  by  Lieutenant  Buchanan  in  May,  1878,  and 
found  in  fair  condition. 

No  changes  have  been  made  in  the  location  of  office  or  instruments. 

Extracts  from  the  semi-annual  reports  from  this  station : 

The  amount  of  interest  taken  by  the  public  in  the  service  has  been  steadily  increas- 
ing during  the  last  six  months^  and  it  is  now  held  in  good  estimation,  the  people  ap- 
preciating the  benefits  that  accrue  from  a  station  being  established  in  their  midst. 

Newspaper  reports  of  the  observations  of  rain-fall  and  temperature  at  this  station 
have  been  and  are  attracting  considerable  attention,  being  found  useful  to  the  large 
emigration  which  is  now  pouring  into  the  country  with  a  view  to  engaging  in  agri- 
culture. 

Monthly  mean  reports  are  famished  regularly  to  eleven  newspapers  published  in. 
this  city  and  in  towns  along  the  line  of  the  Atchison,  Topeka  and  Santa  F6  Railroad. 
These  reports  are  much  sought  after  and  are  largely  read  by  the  public,  who,  by  the 
interest  tbey  manifest  in  it,  give  the  strongest  proof  of  the  favorable  estimation  in 
which  the  serv'ice  is  held. 

DUBUQUE,  IOWA. 
[Official  number^  98.] 

Latitude 42©  30' 

Longitude 90°  44' 

Elevation  of  barometer  above  mean  sea-level 665  feet. 

Mean  barometer  for  the  year  ending  June  30,  1978 29.932 

Mean  temperature  for  the  year  ending  June  JW,  1878 52^  3 

Amount  of  raiil-fall  for  the  year  ending  June  30,  1878 37.05  inches. 

The  office  is  located  in  Sullivan's  Block,  southwest  comer  of  Main  and 
Sixth  streets. 

Sergeant  D.  M.  Kennedy  was  transferred  to  Deadwood  December  4, 
1877,  Sergeant  J.  H.  Smith  succeeding  him  in  charge  of  the  station. 

The  station  was  inspected  by  Lieutenant  Buchanan,  who  reports  the 
office  in  excellent  condition  and  the  work  of  the  office  satisfactorily 
performed. 

Highest  water  in  the  river,  8  feet  8  inches,  occurred  on  July  18  and 
19, 1877,  and  lowest  water  in  the  river,  1  foot  9  inches,  on  September  13, 
14,  15,  24,  and  25, 1877. 

Extracts  from  the  semi-annual  reports  from  this  station : 

Data,  aa  to  rain-faU  of  August  16, 1876,  was  fnmished  (January  11,  1878)  in  the  case 
of  Lewis  Meisch  vs.  Gas  Trustees  and  City  of  Dubuque,  for  damages  caused  by  flood 
of  that  date.    A  vei*dict  for  plaintiff. 

It  is  believed  that  the  benefits  accruing  from  the  weather  reports  are  well  understood 
and  fully  appreciated  by  the  business  men  of  this  city,  the  river  reports,  especiaUy, 
being  of  great  value  to  mill-owners  and  river-men  generally. 

Xovcmber  30,  1877. — ^The  river  wa«  gorged  with  floating  ice. 

Navigation  closed  on  December  6,  1877. 

Navigation  opened  on  M&rch  10,  1878,  by  the  arrival  of  steamer  Dan  Hine. 
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PUBLICATIONS. 

ynmber  of  Bnlletins  (manifold)  issued  during  the  year  eudiug  June  30,  1878 2, 642 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1878 1, 092 

Xamber  of  Forms  22  issued  during  the  year  ending  June  30,  1878 47 

Number  of  Forms  26  issued  during  the  year  ending  June  30,  1878 5, 371 

Total 9,152 

DULUTH,  MINNESOTA. 
[Official  number,  40.] 

Utitnde 46^  48' 

Longitude 929    8' 

Elevation  of  barometer  above  mean  sea-level 642.72  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.  922 

Mean  temperature  for  the  year  ending  June  30,  1878 46^.3 

Amount  of  rain-faU  for  the  year  ending  June  30,  1878 33.67  inches. 

The  office  is  located  in  Edmonds'  Block,  southeast  corner  of  Superior 
«nd  Lake  avenues. 

Sergeant  Collins,  who  was  in  charge  of  this  station  at  date  of  last 
report,  was  discharged  at  expiration  of  his  term  of  service  on  September 
4, 1877. 

Private  J.  D.  Sumet  was  temporarily  assigned  to  the  station,  and  re- 
nudned  here  until  September  21,  when  he  was  relieved  by  Sei'geant  H. 
Bessant. 

The  office  has  not  been  inspected  since  date  of  last  report.  The  build- 
ing in  which  the  signal  office  is  located  was  partly  destroyed  by  fire  on 
the  night  of  November  30,  but  neither  instruments,  property,  nor  records 
were  damaged. 

There  has  been  no  change  in  the  location  of  office  or  instruments. 

Extracts  from  the  semi-annual  reports : 

Great  interest  is  tAken  in  the  disphiy  of  cautionary  signals,  and  they  are  greatly 
idied  on-  From  November  9,  1877,  until  December  10,  1877,  there  were  seventy-eight 
Tints  made  to  this  office  by  captains  and  other  officers  of  vessels,  in  search  of  informa- 
tion  in  relation  to  storms,  and  the  probable  direction  of  the  wind,  all  of  whom  ex- 
pressed great  confidence  in  the  correctness  of  the  cautionary  signals. 

Navigation  closed  at  this  port  on  the  arrival  of  the  steamer  Manistee,  December  5, 
1377,  althoagh  the  lake  has  oeen  free  of  ice  during  the  entire  month  of  December, 
owing  to  the  extreme  high  temperature. 

The  past  winter  has  l^en  remarkably  mild,  and  in  consequence  navigation  opened 
fOBsiderably  earlier  than  usual.  The  first  dex)arture  of  the  season  was  made  March 
17,  and  the  first  arrival  March  19.     Cautionary  signals  were  resumed  March  15. 

Of  twenty-nine  cautionary  signals  ordered  for  this  station,  eighteen 
▼ere  reported  justified  and  eleven  not  justified. 
The  ob8er\'er  makes  no  remarks  in  reference  to  these  displays. 

EASTPORT,  MAIKE. 

[Official  number,  94.] 

Latitude 44°  55' 

Longitude 66^  54' 

Elevation  of  barometer  above  mean  sea-level 61.25  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.933 

Mean  temperature  for  the  year  ending  June  30,  1878 43^  .3 

Amount  or  rain-fall  for  the  year  ending  June  30,  1878 55.46  inches. 

The  office  is  located  in  the  custom-house,  northwest  corner  of  Water 
and  Washington  streets. 

There  has  been  no  change  in  the  working  force  qor  in  location  of  office 
or  instruments. 
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The  station  has  not  been  inspected  during  the  year. 

Private  George  V.  Eussell  was  granted  leave  of  absence  from  Decem- 
ber 3  to  12,  1877. 

Sergeant  T.  A.  Taylor  was  granted  30  days  leave  of  absence  on  Jan- 
uary 17,  1878. 

Extracts  from  semi-annual  reports : 

December  13,  1877. — During  this  eale  several  Tessels  dragged  their  anchors  j  hardest 
hlow  of  the  season.     Maximum  velocity,  50  miles  N.  W. 

December  30,  1877. — ^This  gale  was  accompanied  by  high  and  dangerous  winds  from 
N.  E.  and  N.,  which  reached  a  maximum  of  36  miles  per  hour  at  two  difterent  times 
during  the  display,  and  caused  delay  in  steamers  due  at  this  place  of  24  hours.  AU 
vessels  remained  in  port.    No  damage  on  this  coast. 

The  amount  of  interest  taken  by  all  classes  of  citizens  has  increased,  especiallv  by 
captains  of  the  international  line,' who  never  enter  or  leave  port  without  nrst  catling 
at  my  oftiee  for  the  latest  reports  and  information  regarding  the  weather. 

The  fish  dealers  and  captains  of  vessels  derive  the  greatest  benefits,  as  a  class,  from 
the  daily  bulletins  and  cautionary  signals,  and  eagerly  scan  the  reports  before  buying 
fish  or  leaving  port. 

The  new  cautionary  oflf-shore  signal  ordered  to  be  displayed  on  January  1,  1878,  has 
proved  quite  useful  and  given  gratifying  results.  In  the  winter  and  spring  it  has 
been  of  great  service  to  the  fish  dealers  and  others  in  freezing  herring,  &c.,  and  to 
coast-wise  vessels  bound  west,  the  captains  of  which,  when  this  signal  is  displayed 
after  the  regular  cautionary,  are  to  be  seen  busily  preparing  to  sail  after  the  brunt  of 
the  off-shore  gale  has  passed. 

Fifty-seven  cautionary  signals  were  ordered  for  the  station,  of  which 
number  thirty-five  were  reported  justified,  and  twenty-two  not  justified* 
Of  twelve  cautionary  oflf-shore  signals,  eleven  were  fully  justified  5  one 
justified  as  to  direction,  but  not  velocity. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  displays : 

September  11  and  18, 1877. — ^All  vessels  remained  in  port  in  consequence  of  the  dis- 
play. 

September  21  and  22,  1877. — All  vessels  remained  in  port.  One  schooner  blown  ashore 
on  Indian  Island  and  broke  her  keel. 

October  4  (o  6,  1877. — ^AU  vessels  remained  in  port. 

October  8  to  10,  1877. — ^All  vessels  remained  in  port. 

October  22  and  23,  1877. — "  City  of  Portland  "  was  obliged  to  return  on  account  of  the 
storm.    All  other  vessels  remained  in  port. 

November  2  and  3,  1877. — Wharves  were  damaged  and  telegraph-wires  blown  down 
during  the  gale. 

November  13,  1877. — One  schooner  blown  on  Dog  Island  ledges  and  broken  in  two. 

June  8  and  9,  1878. — All  vessels  remained  in  port.     Heavy  rain. 

June  23  and  2Ay  1878. — This  display  was  of  great  benefit  to  fishing-vessels. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1878 ....  3, 075 
Number  of  Forms  15  (manifold)  issued  during  the  year  ending  June  30,  1878....  127 
Number  of  Forms  22  issued  during  the  year  ending  J  une  30, 1878 27 

Total 3,227 

ERIE,  PENNSYLYAXIA. 
[Official  number,  97.] 

Latitude 42°  7' 

Longitude 80^  lO' 

Elevation  of  barometer  above  mean  sea-level 681. 1  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.947 

Mean  temperature  for  the  year  ending  June  30,.  1878 52^.4 

Amount  of  rain-fall  for  the  year  ending  June  30, 1878 ••• ...... 50.01  inches. 

The  office  is  located  in  Eindernecht's  Block,  soutliwest  comer  of  Fifth 
and  State  streets. 
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Sergeant  W.  A.  Cliapman  is  still  in  charge,  and  at  date  of  this  report 
is  alone  at  the  station,  his  assistant,  Private  J.  J.  Fitzgerald,  having 
been  assigned  to  duty  at  Pioche,  Nev.  An  assistant  will  be  sent  to 
this  station  as  soon  as  one  is  available. 

The  station  was  inspected  by  Lieutenant  Buchanan  in  January,  1878. 
The  office  was  found  in  good  condition.  The  work  at  the  station  is  sat- 
isfactorily performed.  !No  change  has  been  made  in  location  of  office  or 
position  of  instruments  since  last  report. 

Sergeant  W.  A.  Chapman  was  granted  leave  of  absence  from  January 
17  to  28, 1878. 

Of  thirty-tw^o  cautionary  signals  ordered  for  Erie,  twenty  were  reported 
justified  and  twelve  not  justified. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  displays: 

Oet^iher  2  to  5,  1877. — Lake  very  rongh ;  several  vessels  that  had  started  ont  in  spite 
of  the  warning  were  obliged  to  return. 
October  7  to  9,  1877. — Two  vessels  that  attempted  to  leave  were  disabled. 
October  19  to  21,  1877. — Sehooner  A.  P.  Beales  was  bearhed  ;  loss,  S5,0<)0. 
October  28  and  29,  1877. — Lake  very  rough  ;  no  vessels  left  during  display. 
Sotemher  1  to  3,  1877. — Lake  very  rough  ;  no  vessels  left  duiiug  the  display. 
Xorember  4  to  6,  1877. — Schooner  Lady  DuftVe  ran  ashore  near  East  Pier. 
April  7  to  11,  1878. — Lake  very  rough.     A  number  of  minor  accidents  in  the  city. 
April  24  and  25,  1878. — Signs  were  blown  down  and  windows  broken  during  this  gale. 
May  19  to  21,  1878. — Lake  very  rough ;  heavy  rain  and  high  wind. 

PUBLICATIONS. 

Xnmber  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1878....  5, 506 

Xumber  of  Local  Reports  issued  during  the  year  ending  June  30,  1878 364 

Namber  of  Forms  15  (manifold)  issued  during  the  year  ending  June  30,  1878.. .  3, 396 
Xoniber  of  Forms  22  issued  duiing  the  y eai*  ending  J une  30,  1878 56 

Total 9,322 

ESCAXABA,  MICHIGAN. 

[Official  number  J  40.] 

Latitnde 45°  46' 

Longitude 87^  14' 

Elevation  of  barometer  above  mean  sea-level 619.08  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 *29.951 

Mean  t^nperature  for  the  year  ending  June  30,  1878 45°.3 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 42.64  inches. 

The  office  is  located  at  the  comer  of  Luddin^on  and  Donsman  streets. 

There  has  been  no  change  made  in  the  working  force,  or  in  the  loca- 
tion of  office  or  instniments.  Sergeant  Gilligan  remains  in  charge  and 
attends  promptly  to  his  duties. 

The  station  has  not  been  insi>ected  during  the  year  ending  June  30, 
1878. 

Sergeant  J.  Gilligan  reports  on  March  5, 1878 :  "The  ice  cleared  from 
around  docks,  and  three  vessels  arrived  for  ice.'' 

Extracts  from  semi-annual  reports  from  Escanaba,  Mich. : 

During  the  last  season  hut  one  yessel  that  left  this  harhor  was  wrecked,  the  schooner 
JEtoAy  and  if  her  captain  had  taken  warning  by  the  signal  that  was  flying  when  he 
left  here,  he  would  not  have  lost  his  vessel. 

During  the  display  of  signals  very  few  vessels  left  this  harbor,  the  masters  always 
visiting  the  oflBce,  and  often  remaining  until  after  midnight,  watching  the  barometer 
and  wind  register.  They  are  the  people  who  derive  the  greatest  benefit  from  the  serv- 
ice. They  take  great  interest  and  place  the  greatest  confidence  in  the  reports ;  and 
several  o/  them  stated  to  me  at  ck>se  of  season  that  the  very  few  misfortunes  met  by 
Tessels  leaving  here  was  due  to  the  timely  warning  given  them  by  the  service. 

The  citizens  of  this  i)lace — lumbermen  and  railroad  employes — take  a  lively  inter- 
est in  the  service,  and  pla<;e  great  confidence  in  its  reportS. 

"  Barometer  unserviceable  seven  days  during  July,  1877. 
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Number  of  cautioDary  signals  displayed  during  the  year,  tliirty-two ; 
justified,  fourteen;  not  justified,  eighteen. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  dis- 
plays : 

October  2  to  4,  1877. — Seven  vessels  remained  in  port  during  the  display. 

October  25  to  28,  1877. — High  winds  and  heavy  sea  reported  on  the  lake.  One 
schooner  obliged  to  return. 

November  6  to  9.  1877. — Schooner  ^tna  wrecked  in  Green  Bay. 

April  8  to  11,  1878. — Heavy  sea  running  on  the  lake.  The  schooner  Belle  Brown 
was  blown  ashore  at  Bark  River.  Schooner  E.  P.  Royce  broke  her  rudder  near  the 
same  place.  The  telegraph-line  from  here  to  Green  Bay  was  blown  down.  Trains 
were  delayed  by  trees  falling  on  the  track. 

May  18  to  20,  1878. — High  wind  and  heavy  sea  reported  on  the  lake. 

PUBLICATIONS. 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1878 52 

Number  of  Forms  22  issued  dunug  the  year  ending  June  30,  1878 12 

Total 64 

FORT  GIBSON,  INDIAN  TERRITORY. 
[Official  number^  93.] 

Latitude 35^43' 

Longitude 95^16' 

Elevation  of  barometer  above  mean  sea -level 510.99  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.937 

Mean  temperature  for  the  year  ending  June  30,  1878 60<^.7 

Amount  of  rain-faU  for  the  year  ending  June  30,  1878 ..46.02  inches. 

Sergeant  G.  H.  Crane  was  in  charge  of  the  station  until  March  14, 
1878,  when  he  was  relieved  by  Sergeant  O.  S.  M.  Cone,  and  ordered  to 
Washington  for  discharge.  No  change  has  been  made  in  the  location 
of  office  or  instruments.  The  office  has  not  been  inspected  since  last  re- 
port. 

FOET  SULLY,  DAKOTA  TERRITOEY. 

[Offici4xl  number y  83.] 

Latitude 440  39' 

Longitude 100^40' 

Elevation  of  barometer  above  mean  sea-level 1.678  feet. 

Discontinued  October  31, 1877. 

The  office  was  moved  on  October  1, 1877,  to  the  Band  Building. 

The  elevation  of  instruments  was  not  changed. 

The  telegraph-line  connecting  Yankton  and  Fort  Sully  was  so  frequently 
out  of  order,  and  the  reports  so  seldom  i^eceived  at  office  Chief  Signal- 
Officer,  that  this  place  ceased  to  be  important  as  a  ftOl  reporting  station, 
and,  November  1,  1877,  the  station  was  discontinued,  and  Sergeant 
O'Leary  and  instruments  transferred  to  Deadwood,  Dakota  Territory. 

Fort  Sully  has  not  been  inspected  since  last  report. 

Under  date  of  July  31,  1877,  Sergeant  O'Leary  reports  that  the  tele- 
graph-line was  completely  wrecked  on  July  26, 1877,  by  a  hurricane. 
Instrument-shelter  was  blown  down  by  same  storm. 

Highest  water  in  the  river  from  June  to  November,  1877,  was  9  feet  5 
inches,  on  July  1  and  5,  1877,  and  lowest  water  1  foot  8  inches,  on  Sep- 
tember 20,  27,  and  28,  1877.  These  measurements  indicate  the  actual 
depth  of  water  in  the  channel. 
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GALVESTON,  TEXAS. 

{Official  number  J  55.) 

LAtitude 290  18' 

Longitude 94<^  50^ 

Elevation  of  barometer  above  mean  sea-level 41,3  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.995 

Mean  temperature  for  the  year  ending  June  30,  1878 -  7(P,2 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 67.47  inches. 

The  ofl&ce  is  located  at  the  northeast  corner  of  Strand  and  Twenty- 
third  streets. 

Sergeant  C.  A.  Smith  was  relieved  by  Sergeant  E.  O.  C.  Maclnemey 
May  14,  1878,  and  ordered  to  oflftce  Chief  Signal-Officer  for  discharge  and 
re-enlistment. 

On  May  18  Private  Kenealy  was  ordered  to  take  charge  of  signal  sta- 
tion at  Indianola,  relieving  Private  Foster,  who  was  transferred  to  Gal- 
veston as  assistant. 

The  station  was  inspected  in  May,  1878,  and  found  in  good  condition, 
the  records  up  to  date,  and  properly  kept.  The  inspector  complimented 
Sergeant  Smith  and  Private  Kenealy  for  their  faithful  performance  of 
duty. 

No  change  has  been  made  in  location  of  office  or  instiiiments  since 
last  rex)ort. 

Extracts  from  the  semi-annual  reports  of  the  sergeant: 

The  Cotton  Exchange  still  takes  a  lively  interest  in  the  reports.  The  limited  ap- 
propriations for  the  service  preventing  telegraphic  reports  from  the  East  Gulf  stations 
ntMn  being  sent  to  this  point  free,  the  Exchange  has  arranged,  through  the  courtesy 
oi  the  central  office,  for  the  receipt  of  these  reports  at  their  own  expense.  Agreeable 
to  this  arrangement,  morning  reports  from  eight  of  the  East  Gulf  stations  have  been 
received  regnlarly  sinc«  November  20,  and  bulletined  to  the  Exchange  and  to  the 
public.  A  huge  Veather-maj)  is  also  changed  daily  from  the  data  obtained  from  these 
reports. 

Thirty -six  cautionary  signals  were  ordered  during  the  year,  of  which 
number  eighteen  were  reported  justified,  and  eighteen  not  justified.  Of 
nine  cautionary  oflf-shore  signals,  five  were  fully  justified,  two  justified  as 
to  direction,  and  two  not  justified. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  displays: 

S^tember  16  to  19,  1877. — Display  accompanied  by  destructive  troi)ical  storm.  The 
damage  wiU  probably  amount  to  $100,000. 

November  1  and  2,  1877. — Several  wrecks  are  reported  in  the  Gulf. 

November  18  aitd  19,  1877.— Severe  storm  at  Burton,  northwest  of  this  station.  A 
two-story  building  was  blown  to  fragments. 

Deoew^ber  2  to  5,  1877. — ^Very  high  tide  and  heavy  sea.  The  schooner  Two  Sisters 
foundered  oflf  Galveston  on  the  3d  instant.    Three  persons  drowned. 

December  19  and  20, 1877. — Schooner  Comet  report*  having  encountered  a  heavy  gale 
eight  milee  off  Galveston. 

January  2  to  4,  1878. — ^The  display  of  the  new  off-shore  signal  attracted  great  atten- 
tion from  seamen.     All  were  favorably  impressed  with  its  usefulness. 

Jamuanf  2  to  9,  1878. — Bark  Edward  McDowell  stranded  near  San  Luis  Pass,  and  is 
a  total  loss.     Crew  saved. 

February  5  to  8,  1878. — Schooner  Elizabeth  stranded  on  Galveston  Island  on  the  6th 
iiutant. 

February  25  to  27,  1878. — Tliis  stonn  presented  some  of  the  characteristics  of  a 
cyclone.  An  unusually  heavy  sea  and  high  tides  are  reported  on  the  bay  and  gulf 
shores. 

March  7  to  10,  1878. — A  heavy  thunder-storm,  accompanied  by  hail,  prevailed  diuing 
this  display.     Tlie  schooner  Flora  S.  was  swamped  by  the  heavy  sea. 

March  31  and  April  1,  1876. — ^Two  sailors  were  drowned  by  the  capsizing  of  a  small 
boat  on  the  afternoon  of  the  31st. 

May  3,afid  4,  If^S. — ^The  schooner  Gamock  reports  heavy  weather  off  the  mouth  of 
the  Brazos. 
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PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,.  1878. ..  2,727 

Number  of  Local  Reports  issuetl  during  the  year  ending  June  3(>,  1878 604 

Number  of  Forms  tl  issued  during  the  year  ending  June  30,  1878 92 

Total 3,423 

GRAND  HAYEX,  MICHIGAN. 

\Official  nnmher,  48.] 

Latitude 43©  5' 

Longitude 86°  18^ 

Elevation  of  barometer  above  mean  sea-level 616. 3  feet. 

Mean  barometer  for  the  year  ending  June  IW,  1878 29. 942 

Mean  temperature  for  the  year  ending  June  30,  1878 51°.  1 

Amount  ot  rain-fall  for  the  year  ending  June  30,  1878 34, 29  Inches. 

The  office  is  located  in  tLe  Cutler  House. 

Sergeant  J.  M.  Frantz  was  in  charge  of  station  until  November  3, 1877, 
excepting  the  period  from  August  10, 1877,  when  he  was  ordered  to  Fort 
Wayne,  Mich.,  for  discharge  and  re-enlistment  September  28, 1877,  dur- 
ing which  period  Private  Paul  Daniels  was  in  charge.  Sergeant  S.  C. 
Emery  relieved  Sergeant  Fi-antz,  who  was  ordered  to  Los  Angeles,  Cal., 
November  3, 1877.  Private  A.  P.  Smith  was  temporarily  in  charge  of 
station  from  March  27  to  May  15. 1878,  during  the  absence,  for  discharge 
and  re-enlistment,  of  Sergeant  Emery.  The  station  was  not  inspected 
during  the  year  ending  June  30, 1878.  No  change  has  been  made  in 
location  of  office  or  instruments  since  last  report. 

The  official  closing  of  navigation  occurred  on  the  1st  of  December,  but 
sailing-vessels  continued  to  leave  this  port  up  to  the  loth,  and  one  barge 
eft  for  Chicago  on  the  21st  of  December. 

On  account  of  the  unusual  mildness  of  the  past  winter,  and  the  ab- 
sence of  ice  fix)m  the  river,  navigation  was  open  to  steam- vessels  through- 
out the  winter  season,  steamers  belonging  to  the  Northwestern  Trans- 
portation Company  making  regular  trips  to  Milwaukee,  with  but  few 
delays  on  account  of  rough  weather,  and  on  account  of  these  boats  cau- 
tionary signals  were  displayed  all  winter  at  this  station.  Navigation  for 
all  kinds  of  sailing-vessels  was  resumed  on  March  9,  being  several  weeks 
earlier  than  for  many  yeai's.  The  schooner  Lookout,  fi^m  Milwaukee, 
was  the  first  to  arrive,  March  9,  and  cleared  on  the  10th  of  same  month. 

Forty-nine  cautionarj'  signals  were  displayed  during  the  year,  of  which 
number  twentj'-six  were  reported  justified  and  twenty -three  not  justified 
at  the  station. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  dis- 
plays : 

Octohfr  2  to  4, 1877. — The  schooners  Eveline  and  Hope  went  ashore  in  this  gale ;  can 
he  floated  off  without  great  lo«8. 

October  10  and  11,  1877. — Vessels  of  the  Barge  Company  of  Grand  Haven  were  dam- 
aged to  the  amount  of  $5,000. 

Sovembft  1  to  2L  1877. — Heavy  sea  running.  The  scow  Flora  is  ashore  helow  the 
South  Pier. 

yoremhrr  21  and  22,  1877. — ^This  storm  was  very  severe  on  the  lake, 

yoremhiT  25  to  28,  1877. — ^This  storm  is  very  severe  on  the  lake.  The  signal  was  fa- 
vorably commented  on. 

Febrttary  28  to  March  4,  1878. — The  steamer  Amazon  left  during  the  display,  but  was 
obliged  to  return.  The  captain  states  that  this  was  the  most  severe  storm  he  has  ever 
experienced. 

June  2  to  4, 1878. — Tlie  schooner  Guide,  of  Grand  Haven,  was  blown  ashore  at  11  a. 
m.  of  the  2d  instant ;  will  be  doatoil  again. 

PLTJLICATIONS. 
Xumber  of  Forms  22  issued  during  the  year  ending  June  '^K  1878 22 
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rS^DIAXAPOLIS,  EST)IANA. 

{Official  number,  43.] 

Latitude 39047' 

Longitude 86©  6' 

EleTation  of  barometer  above  mean  sea-level 746.7  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.947 

Mean  temperature  for  the  year  ending  June  30, 1878 56^.6 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 :^.38  inches. 

The  office  is  located  in  Blackford's  Block,  corner  of  Meridian  and 
Washington  streets. 

No  change  has  been  made  in  the  working  force  of  station,  or  in  the 
location  of  office  instruments.  The  station  work  has  been  properly  and 
promptly  attended  to.  Lieutenaut  Buchanan  inspected  this  office  in 
June,  1878,  and  found  it  in  excellent  condition.  Sergeant  Wappenhans 
is  spoken  of  in  the  highest  terms  by  the  secretary-  of  the  Board  of  Trade 
and  others. 

Extracts  from  the  semi-annual  reports  of  the  sergeant : 

The  temperatnre,  "wind,  and  weather  of  the  morning  bulletin  has  been  furnished  to 
the  telejrraph  companies.  The  Western  Union  Telejn'»ph  Company  sent  this  infonua- 
tion  with  tne  commercial  quotations  and  press  reports  to  many  places  in  IniUaua  and 
Ohio,  and  over  the  gold  and  stock  telegraph  to  many  business  nouses  in  the  city. 

The  indications  issued  at  the  Chief  Signal  Office  at  10.30  a.  m.  were  also  received 
from  the  Western  Union  Telegraph  Comi»any,  rewritten  on  Forms  No.  15  and  furnished 
to  the  Evening  News,  and  printed  regularly  in  that  paper,  and  one  copy  was  famished 
to  Messrs.  Engle  &,  Drew,  coal  merchants,  who  wrote  them  in  large  letters  on  a  black, 
board  in  front  of  their  office,  situated  on  one  of  the  most  frequented  streets. 

A  report  of  aU  local  observations  of  temperature,  wind,  and  weather,  and  especially 
time  and  amount  of  rain,  is  daily  furnished  to  the  Empire  Freight  Line,  and  a  copy  of 
these  is  forwarded  to  the  general  superintendents  at  Terra  Haute,  Ind.,  and  Cleveland, 
Ohio. 

AU  local  observations  in  fiill  were  also  furnished  to  Dr.  Haynes,  M.  D.,  to  assist 
him  in  his  investigations  in  the  nature  and  under  what  atmospheric  conditions  certain 
maladies  wiU  prevail. 

The  publication  of  the  various  meteorological  d^ta  with  the  annual  report  of  the 
secretary  of  the  State  Board  of  Agriculture  is  deemed  of  importance,  as  no  other  pub- 
hcation  brings  these  data  so  steadily  before  the  public. 

On  January  22,  1878,  in  superior  court,  in  the  case  of  Anderson  vs.  City  Kailroad 
Company,  the  attorney  for  plaintiff  objected  to  receiving  the  Signal  Service  records. 
The  judge  overruled  objections,  ruling  that  during  the  term  of  his  practice  as  attorney 
he  ordered  the  records  into  court  on  twenty  occasions,  and  that  all  the  judges  and 
best  authorities  admit  them  as  evidence. 

PUBLICATIONS. 

Kmnber  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1878. . .  8, 219 

Nnmber  of  Local  Reports  issued  during  the  year  ending  June  30,  1878 1,719 

Nnmbers  of  Forms  15  (manifold)  issued  during  the  year  ending  June  30, 1878. ..  8, 721 

Number  of  Forms  22  issued  during  the  year  ending  June  30, 1878 144 

Total 18,803 

CmiANOLA,  TEXAS. 

[Official  number  J  84.] 

Latitude 28^32' 

Longitude 96°  38 

Elevation  of  barometer  above  mean  sea-level 25  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.997 

Mean  temperature  for  the  year  ending-  June  30,  1878 71°.  0 

Amount  of  rain-fall  during  the  year  ending  June  30,  1878 50. 79  inches. 

The  oflBce  is  located  at  the  corner  of  Main  and  Cricket  streets. 
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Sergeant  H.  8.  Foster  was  reduced  to  the  rank  of  private  May  16, 
1878,  for  neglect  of  duty,  and  on  May  18  was  transferred  to  Galveston 
an  assistant,  and  Private  Kenealy  placed  in  charge  of  the  station. 

Lieutenant  McClellan  inspected  the  station  in  May,  1878,  and  found 
it  in  fair  condition.  No  change  in  the  location  of  office  or  instruments 
has  been  made  since  last  report. 

Thirty -eight  cautionary  signals  were  ordered  for  this  station,  of  which 
niunber  twenty-nine  were  reiK>rted  justified  and  nine  not  justified. 
Four  cautionary'  off-shore  signals  were  ordered,  two  of  which  were  fully 
justified,  and  one  justified  a«  to  direction  but  not  a«  to  velocity,  and  one 
not  justified. 

The  obser\^er  remarks  as  follows  in  reference  to  some  of  these  displays : 

July  30  and  21,  1877. — Schooner  St.  Joe  was  driven  against  the  pier  and  broke  her 
bowHprit. 

September  16  to  19,  1877. — Schooner  Crinoline,  having  lost  her  mainsail  and  two 
anchors,  was  driven  a.shore  twelve  miles  from  this  station. 

October  16  and  17, 1877. — Severe  rain-storm,  accompanied  by  blinding  lightning.  The 
nnemomoter  spring  was  melted  by  the  electric  fluid.  Roofs  were  olown  off,  fences 
]>rostrated,  and  the  stock  in  warenouses  badly  damaged.  The  mail-schooner  Little 
Albert  was  sunk.     No  lives  lost. 

Xorember  8  and  9,  1877. — Schooner  Fairy  capsized  twelve  miles  from  this  station. 
Two  men  were  lost. 

December  2  to  5,  1877. — Schooner  Ajax  lost  one  man  and  deck-load  of  lumber  during 
this  gale. 

Fehrttary  5  to  8, 1878. — ^This  storm  was  accompanied  by  hail,  during  the  continuance 
of  which  nundi-eds  of  cattle  died. 

^fal1!h  18  to  20,  1878.— Steam-yacht  Myrtle  lost  twenty-five  miles  southeast  of  Paas 
Cavallo,  on  the  19th  instant.    Crew  saved. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  year  ending  June  30,  1878 2,393 

N  umber  of  Forms  22  issued  during  the  year  ending  J  une  30,  1878 82 

Total 2,474 

JACKSONA  ILLE,  FLORmA. 
[Official  number^  73.] 

Latitude 30©  24' 

Longitude 80°  40' 

Klovation  of  bannueter  above  mean  sea-level 22.9  feet. 

Mean  banwiieter  for  the  year  ending  June  30,  1878 "SO.OSO 

MtM4n  teuuH>rature  for  the  year  ending  June  30,  1878 "70. 0 

Amount  or  raiu-fall  fur  the  year  emiiug  June  30,  1878 52.11  inches 

The  office  is  located  in  Freedman's  Bank  building,  comer  Forsythe 
and  Pine  streets 

Xo  change  has  been  made  in  the  working  force  nor  in  location  of  office 
or  instnunents. 

The  st)\tion  was  insi>ecte<i  by  Lieutenant  McClellan,  Fifth  Artillery, 
and  sissistant  &igual^>fficer,  in  March,  1S78,  who  found  it  in  excellent 
i\>ndition. 

St^rgeiUit  Gtvsex^isi^h  has  a  ginnl  standing  in  the  community. 

Extracts  lh>m  the  semi<;uinuid  reports  th)m  this  station : 

A  wxi^^kly  summari- of  tb«*  hH\-*l  oK'i«>rv» lions  is  fiiniished  for  the  joint  use  of  the 
Ivvinl  of  Hodhh  *ud  tho  UvaI  M«^l\v\^l  Svit^iv. 

Moi>Thl\'  u>t\^n  r*^^H^rts  .'^r*^  i»'.iM«>tu>»l  \\\  t bo  Sun  ami  Pr^^».  Semi-Tropical  Monthly 
M  u-*5v.H\  »n»i  iho  iiiouThlv  >  lon^li  Immi>rn*nf, 

V,u>*^  T\|H>r?s  .^n^  ov:\v^l,>i>>«i  \,iU;.>Mo  l»>  ihom  in  di^thbtitins:  infv^muition  with  r^ 
c*^l  »o  ;ht^  t  *;:r;.iTt^  oi"  Kion*l;»  ^luiou):  |v«ni«^s  iXH\i«'m|»I;»ia\j:  imuuirrafion  to  the  State. 


BEPOBT   OP   THE   CHIEF   SIGNAL-OFFICER.  45 

Monthly  mean  reports  are  also  fdmished  to  Dr.  A.  S.  Baldwin,  of  Jacksonyille,  who  is 
chairman  of  the  meteorological  committee  of  the  Board  of  Trade,  Florida  branch  of 
the  International  Chamber  of  Commerce,  and  committee  of  vital  statistics  of  the  Board 
Health,  all  deriving  benefits  from  these  reports. 

Of  the  benefits  of  the  service  Dr.  Baldwin  says :  **  The  observations  contain  the 
record  of  the  meteorology  of  this  section,  kept  for  the  past  forty  years.  Valuable  in- 
formation has  been  furnished  to  the  Board  of  Health  which  will  enable  them  to  adopt 
sanitary  meaenres,  which  will  secure  great  improvements  in  the  health  of  the  city,  and 

oar  medical  societies,  both  State  and  county,  are  gratefnl  participants  in  the  benefits 

which  the  Signal-Service  is  constantly  conferring  upon  the  whole  country." 
During  the  fall,  when  fevers  prevail,  the  local  observations  published  in  the  Sun  and 

Pthis  were  closely  observed  by  the  medical  profession,  and  at  their  request  the  11  p.  m. 

observation  was  added  to  the  report. 
During  the  time  the  yellow  fever  was  in  this  city  the  office  was  visited  daily  by  the 

city  authorities  and  physicians,  and  the  records  examined  with  regard  to  early  pests 

of  previous  years  and  conditions  which  preceded  them. 

Fifteen  cautionary  signals  were  ordered  for  this  station  during  the 
year,  of  which  number  six  are  reported  justified  and  nine  not  justified. 
One  cautionary  offshore  signal  was  ordered,  and  was  justified  as  to 
velocity  only. 

The  Sergeant  remarks  as  follows  in  reference  to  some  of  these  dis- 
plays: 

September  18  to  21,  1877. — Schooners  were  unable  to  leave  port  on  account  of  the 
heavy  sea  on  the  bar. 

Odoher  1  to  4,  1877. — ^Mauy  buildings  were  flooded  by  the  unusually  high  tides.  All 
Teasels  in  an  ex]>osed  x>osition  haule4f  into  a  sheltered  anchorage. 

December  29  to  31,  1877. — Severe  gale  and  heavy  sea  reported  oflf  the  coast. 

March  3,  1878. — Schooner  Florida  got  aground  on  the  bar.    Floated  off, 

Mardi  27  and  28,  1878. — ^The  steamer  Sappho  had  her  hurricane-deck  torn  off  by  a 
soathweoterly  squall. 

Jfril  4  to  6f  1878. — Steamer  Afl^ies,  of  the  Havana  mail  service,  went  ashore  near 
Hiwqnito  Inlet,  sixty  miles  south  of  Saint  Augustine,  on  the  3d  instant.  WiU  prove 
fttotEd  loea. 

April  &  to  10,  1878. — During  this  gale,  trees  and  fences  were  prostrated.  Vessels  in 
the  stream  dragged  their  anchors.  Steamer  Dictator  left  while  the  signal  was  flying,, 
bat  fifteen  passengers  were  deterred  from  sailing  by  the  signal. 

PUBLICATIONS. 

Knmber  of  Local  Reports  issued  during  the  year  ending  June  30,  1878 363- 

Nombo*  of  Forms  22  issued  during  the  year  ending  June  30,  1878 54 

Total 417 

KEOKUK,  IOWA. 

[Official  number  J  47.] 

Utitnde *. 40^23^ 

Longitude 91^25' 

Elevation  of  barometer  above  mean  sea-level 583.9  feetv 

Mean  barometer  for  the  year  ending  June  30,  1878 29.916 

Mean  temperature  for  the  year  endmg  June  30,  1878 55^.9 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 42.86  inches.. 

The  office  is  located  in  State  National  Bank  building,  comer  of  Second 
and  Main  streets. 

Sergeant  £.  F.  Brady  continues  in  charge,  and  has  performed  all  the 
work  of  the  station  without  assistanc>e  until  May  7, 1878,  when  he  was 
taken  sick  and  Mr.  L.  O.  McPherson  was  employed,  for  four  weeks. 
Sergeant  Brady  was  again  taken  sick,  and  private  Melton  was  ordered 
to  report  to  him  as  his  assistant  and  to  remain  as  long  as  his  services 
should  be  necessary. 

The  station  was  inspected  in  March  by  Lieutenant  Buchanan  and 
was  found  in  good  condition. 
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ISTo  change  lias  been  made  in  location  of  office  or  instruments. 
Extracts  from  the  semi-annual  reports  of  the  sergeant : 

The  river-men,  shippers^  and  ice-men  take  an  interest  in  the  service,  especiaUy  in 
that  partjrelating  to  nver. 

The  press  still  continues  to  evince  a  deep  interest  in  the  service,  at  all  times  will- 
ingly puhUshing  any  reports  offered  them. 

The  general  public  also  manifests  a  steady  interest  in  its  workings. 

The  river  was  so  low  on  August  2  and  20,  1877,  that  navigation  over  the  Des  Moines 
Rapids  was  prevented,  causing  irregular  running  of  steamboats. 
^  Canal  navigation  opened  on  October  18,  1877. 

Highest  water  in  the  river,  11  feet  9  inches  above  bench-mark,  occurred 
on  June  10,  1878. 
Lowest  water,  9  inches  above  bench-mark,  on  October  1, 1877. 

PUBLICATIONS. 

Number  of  Local  Reports  issued  during  the  year  ended  June  30, 1878 446 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 31 

Total 447 

ISLAND  OF  SAnn?  PAUL,  ALASKA. 
[Official  number  J  120.] 

Latitude 57°  38* 

Longitude 169°  50' 

The  Signal-Service  property,  after  the  death  of  Private  E.  G.  Gill,  was 
left  in  the  charge  of  Mr.  Hambden  W.  Mclntire  and  Dr.  Wheeler,  who  have 
taken  care  of  the  instruments,  but  have  not  forwarded  meteorological 
reports. 

Private  Lucien  M.  Turner,  Signal  Service,  JJ.  S.  A.,  was  directed  bv 
Instructions  No.  38,  dated  at  Office  Chief  Signal-Officer,  March  13, 1878, 
to  proceed  to  Saint  Paul's  Island,  Alaska,  and  secure  the  meteorological 
instruments  belonging  to  the  Signal  Service^  U.  S.  A.,  now  in  store  at 
that  point,  and  proceed  with  them  to  Unalashka  Island,  there  to  estab- 
lish a  meteorological  station. 

Private  Turner  arrived  at  Unalashka  Island  on  May  8, 1878,  and  reports 
from  that  place,  under  dat«  of  May  22, 1878,  that  he  has  made  arrange- 
ments for  establishing  stations  at  Saint  Paul's  Island  and  Fort  Alex- 
ander. 

KEY  WEST,  FLORIDA. 
I  Official  number  J  25.] 

Latitude 24°  SS' 

Longitude 81o  48* 

Elevation  of  barometer  above  mean  sea-level • 32  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 30.007 

Mean  temperature  for  the  year  ending  June  30,  1878 ..»      77^.4 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 ^.30  inches 

The  office  is  located  in  Louvre  Hotel. 

The  station  was  inspected  in  March,  1878,  and  was  found  in  excellent 
condition.  Sergeant  Shanefelter  continues  in  charge.  No  change  has 
been  made  in  the  location  of  office  or  instruments.  Sergeant  Shanefelter 
was  granted  thirty  days'  leave  of  absence  February  4, 1878, 

Fourteen  cautionary  signals  were  displayed,  of  which  number  six  were 
justified  and  eight  not  justified.  Two  cautionary  off-shore  signals  were 
displayed,  one  of  which  was  justified. 
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The  sergeant  remarks  as  follows  in  reference  to  some  of  these  displays : 

September  19  to  21,  1877. — The  Almora  arrived  in  a  leaking  condition.  Reports  heavy 
sea  and  sqnallB. 

October  1  to  4,  1877. — The  storm-flag  was  torn  to  shreds.  Heavy  sea  and  squally 
weather  reported.  Steamship  San  Antonio  encountered  a  heavy  cyclone  and  was 
greatly  damaged.  Schooner  Sarah  Hall  came  in  leaking  hadly,  with  spars  and  rigging 
mnch  damaged.  *  Steamship  E.  B.  Souder,  from  New  Orleans,  passed  through  the  north- 
east edge  of  the  cyclone,  near  Tortugas  light. 

December  28  to  31,  1877. — Schooner  Florida  was  wrecked  on  the  29th  instant,  while 
crcMfiring  the  bar.     Schooner  S.  H.  Crawford  struck  on  Pickles  Reef. 

FAruary  26  to  28,  1878. — S.  S.  Tappahannock  remained  in  port  during  the  display. 

PUBLICATIONS. 

Namber  of  BnUetins  (manifold)  issued  during  the  year  ending  June  30,  1878....  2, 014 

Nomber  of  Local  Re]>orts  issued  during  the  year  ending  June  30,  1878.... 89 

Komber  of  Fonqs  22  issued  during  the  year  ending  June  30,  1878 60 

Total 2,163 

KITTYHAWK,  NORTH  CAROLINA. 
[Official  number  J 129.] 

Latitude 36°    0' 

Longitude 75^23' 

Elevation  of  barometer  above  mean  sea-level 22  feet. 

Mean  barometer  for  the  year  ending  June  30, 1878 30.021 

Mean  temperature  for  the  year  ending  June  30.  1878 6K90.7 

Amount  or  rain-fall  for  the  year  ending  June  30, 1878 80.82  inches. 

The  office  is  located  in  upper  story  of  Kittyliawk  life-saving  station. 

Sergeant  S.  W.  Naylor  was  relieved  by  Corporal  A.  T.  Sherwood, 
December  20,  1877,  and  ordered  to  duty  in  Texas.  Private  A.  T.  Sher- 
vood  was  promoted  to  corporal  for  his  energetic  conduct  at  the  time  of 
the  disaster  to  the  United  States  steamer  Huron,  and  placed  in  charge  of 
station  until  April  10, 1878,  when  he  was  relieved  and  ordered  to  Fort 
Whipple  for  promotion.  Private  W.  Davis  distinguished  himself  by  de- 
votion to  duty  at  the  wreck  of  the  steamer  Metropolis,  January  31, 1878, 
and  was  promoted  to  corporal,  and  when  Corporal  Sherwood  was  ordered 
in  for  promotion,  was  placed  in  charge  of  the  station.  The  following 
aoooonts  of  the  wrecks  and  the  action  of  the  station  were  published  in 
the  Monthly  Weather  Reviews  of  November,  1877,  and  January,  1878, 
The  station  has  not  been  inspected  during  the  year: 

None  of  the  life-saving  stations  on  this  coast  are  manned  until  December  1.  The 
nearest  aea-coast  station  of  the  Signal  Service  was  at  the  life-saring  station  Kitty  hawk, 
Mght  miles  distant  from  the  disaster.  Information  of  the  wreck  was  received  there 
through  two  fishermen,  between  10  and  11  a.  m.  A  dispatch,  as  follows,  was  received  at 
tiiis  office  at  11.35  a.  m. :  *'  To  the  Chief  Si^al-Officer  of  the  Army,  Washington,  D.  C. : 
United  States  steamer  Huron  struck  two  miles  north  of  No.  7  station  at  1.30  a.  m.,  fore- 
mast and  main-topmast  gone ;  steamer  a  total  wreck ;  assistance  needed  immediately. 
The  sea  is  breaking  over  ner,  and  several  have  already  washed  ashore  drowned.  Num- 
ber on  board,  135.  No  cargo."  (Signed)  Naylor,  Sergeant.  A  copy  of  this  dispatch 
was  immediately  furnished  for  the  information  of  tne  Secretary  of  the  Navy  and  the  Chief 
of  the  Life-Saving  Service,  by  whom  orders  were  at  once  telegraphed  to  the  proper 
aathorities.  Instructions  were  sent  from  this  office  between  12  and  1  p.  m.  to  keep 
open  telegraphic  conmiunications  day  and  night  between  Norfolk  and  Kittyhawk,  and 
tnat  a  flagman  should  be  sent  immediately  to  the  scene  of  the  wreck  to  open  commu- 
nication with  the  ship  or  vessels  aiding,  and  promptly  forward  all  information  to  this 
office.  Seigeant  Naylor,  who  had  gone  to  scene  of  wreck  in  person,  carrying  medicines, 
Ac,  returned  to  Kittyhawk  at  6  p.  m.,  and  forwarded  to  this  office  a  report,  giving  all  in- 
formation he  had  obtained,  number  of  officers  and  men  saved,  &c.  A  telegraph  sta- 
tion was  opened  before  daylight  of  next  day  abreast  of  wreck,  where,  during  the  day, 
flag  communication  was  had  with  the  aiding  vessels. 

From  that  time  there  has  been  a  telegraphic  station  open  at  the  scene  of  the  wreck. 
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where  the  nnmher  of  messages  received  relative  to  the  wreck  up  to  December  11  was 
two  hundred  and  fifty -seven,  and  sent  three  hundred  and  four.  During  the  severe 
storm  then  experienced  on  that  coast,  and  since,  the  telegraph-lines  of  the  Signal  Serv- 
ice from  Norfolk  to  the  wreck  continued  to  work.  The  sea-coast  telegraph  of  the 
Signal  Service  is  used  for  the  purpose  of  transmitting  meteorological  observations,  for 
connecting  life-saving  stations  or  light-houses,  for  giving  notice  of  apprehended  storms, 
by  the  display  of  signals,  and  information  of  8hip^vreck8.  The  line  is  constructed 
near  the  beach,  so  that  a  telecraph  station  may  be  opened  abreast  of  any  wreck.  All 
the  stations  are  equipped  with  all  that  is  required  to  open  communication  with  ships 
in  danger,  in  either  tne  Signal  Service  or  International  Code. 

Seventy-one  cautionary  signals  were  ordered  during  the  year;  fifty- 
eight  were  justifiexl  and  thirteen  not  justified.  Nineteen  cautionary  off- 
shore signals  were  ordered,  eleven  beiug  justified,  two  as  to  velocity 
only,  and  six  not  justified. 

The  observer  remarks  as  follows  in  reference  to  some  of  these  dis- 
plays: 

September  11,  1877. — A  schooner  has  been  discovered  sunk  twelve  miles  north  of  this 
station.     Her  top-sail  is  in  view. 

Sepiemher^S  to  October  1,  1877. — Portions  of  a  wreck  came  ashore. 

November  21  to  24,  1877. — United  States  steamship  Huron  came  ashore  three  miles 
north  of  No.  7  station  at  1.30  a.  m.  of  the  24th  instant.  Steamer  a  total  loss.  Out 
of  a  crew  of  one  hundred  and  thirty-five  men,  only  four  officers  and  thirty  seamen  were 
saved. 

December  2  and  3,  1877. — Schooner  Frank  Jameson  was  found  abandoned  on  the  morn- 
ing of  the  3d.     Had  the  appearance  of  having  been  run  into. 

December  26  to  30,  1877. — A  small  schooner  was  picked  up  by  a  wrecking-steamer  five 
miles  northeast  of  the  station  on  the  24th  instant. 

January  30  and  31,  1878. — Steamship  Metropolis  stranded  on  Currituck  Beach,  nine- 
teen mile«  north  of  this  station,  on  the  morning  of  the  31st  instant,  and  proved  a  total 
wreck.    Out  of  two  hundred  and  forty-eight  persons  on  board^  fifty  swam  ashore. 

KNOXVILLE,  TENNESSEE. 

[Official  number  J  42.] 

Latitude 35°  56' 

Longitude 830  58' 

Elevation  of  barometer  above  mean  sea-level • •• 960  feet. 

Mean  barometer  for  the  year  ending  June  30, 1878 30.014 

Mean  temperatmre  for  the  year  ending  June  30.  1878 58^.3 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 43.04  inches. 

The  office  is  located  in  the  custom-house. 

Lieutenant  McClellan,  Fifth  Artillery,  and  acting  signal-officer,  in- 
spected this  station  in  June,  1878,  and  reported  that  it  was  not  very 
carefully  kept.    Sergeant  Payne  was  in  charge  during  the  year. 

The  office  was  removed  fipom  College  Hill  to  United  States  custom- 
house and  post-office  building  August  24  and  25,  and  observations  re- 
ported, with  new  elevations,  August  26,  1877. 

Sergeant  Payne  reports : 

The  public  interest  in  the  service  has  increased  very  much  since  the  removal  to  the 
custom-house ;  the  number  of  visitors  to  the  office  ha-s  been  more  than  doubled,  and 
the  universal  expression  of  interest  is  remarkable. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1878 624 

Number  of  Forms  22  issued  during  the  year  ending  June  30, 1878 58 

Total 682 
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LA  CROSSE,  WISCONSIN. 
[Official  number y  87.] 

Latitude 43©  48' 

Longitude 91©  23' 

EleYfttion  of  barometer  above  mean  sea-level 701.94  feet. 

Mean  barometer  for  the  year  endinj^  June  30, 1878 29.918 

Mean  temperature  for  the  year  ending  June  30,  m78 52^.2 

Amonnt  of  rain-fall  for  the  year  ending  June  30, 1878 33.79  inches. 

The  office  is  located  in  Anderson's  Building,  comer  of  Main  and  Second 
streets.  ' 

Sergeant  J.  G,  Lynch  was  assigned  to  the  charge  of  the  important  sta- 
tion at  Chicago,  HI.,  January  23,  1878,  being  relieved  by  Sergeant  G.  R. 
Hancock,  who  is  in  charge.  Lieutenant  Buchanan,  FourteenSi  Infantry, 
acting  signal-officer,  inspected  the  station  in  February,  1878.  It  was  in 
feir  condition.  No  change  has  been  mivde  in  the  location  of  office  or  in- 
struments. It  is  reported  that  the  amount  of  interest  in  the  serN^ce  is 
steadily  increasing. 

The  river-gauge  was  moved  by  order  of  the  inspector,  Lieut.  James 
A.  Buchanan,  on  February  23, 1878,  from  the  piling  of  the  Milwaukee 
and  Saint  Paul  transfer  dock,  to  the  south  end  of  the  Milwaukee  and 
Saint  Paul  depot. 

The  gauge  is  now  attached  to  the  wharf,  and  the  zero  remains  the 
same  as  the  old  gauge,  viz,  low  water  of  October,  1872. 

On  November  29,  1877,  ice  commenced  running  in  the  river  and  navi- 
gation closed ;  on  December  21, 1877,  the  ice  passed  down  the  river, 
opening  navigation  for  the  ferries.  Navigation  closed  again  on  January 
4, 1878.     The  first  boat  of  the  season  arrived  on  February  27,  1878. 

Highest  water  in  the  river,  4  feet  11  inches  above  bench-mark,  oc- 
curred July  12  and  13, 1877.  Lowest  water  in  the  river,  2  feet  3  inches 
below  bench-mark,  on  August  26, 1877. 

PUBLICATIONS. 

Number  of  BuUetins  (manifold)  issued  dnring  the  year  ending  June  30,  1878.. . .  2, 212 

Nmnber  of  L#ocal  Reports  issued  during  the  year  ending  June  30,  1878 1, 810 

Somber  of  Forms  22  issued  during  the  year  ending  June  30, 1878 43 

Total 4,065 

LEAD  CITY,  DAKOTA  TERRITORY. 

[Offi^nal  number  J 188.] 

Latitude 44©  22^ 

Lo^tude 103^34' 

Elevation  of  barometer  above  mean  sea-level  not  yet  determined. 

On  June  1, 1878,  the  office  was  moved  from  Deadwood  to  Lead  City 
(in  accordance  with  orders  received  from  office  Chief  Signal-Officer  ou 
May  28),  without  missing  any  observations.  Last  observation  was  taken 
at  Deadwood  at  2.49  p.  m.  and  first  observation  at  Lead  City  at  9  p.  m. 
Jme  1,  1878. 

LEAVENWORTH,  KANSAS. 

[Official  number  J  52,] 

Utitnde 39^19' 

Ungitude 94©  58' 

Eleration  of  barometer  above  mean  sea-level 813.38  feet. 

Mean  barometer  for  the  year  ending  June  30, 1878 29.917 

Mean  temperature  for  the  year  eneing  June  30,  1878 56°.2 

Amount  of  rain-£ftU  for  the  year  ending  June  30,  1878 41.67  inches. 

4sia 
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The  office  is  located  at  315  Delaware  street. 

Sergeant  J.  R.  Williams  relieved  Sergeant  McChesney  December  8, 
1877,  and  is  still  in  charge  of  station.  Sergeant  McChesney  was  dis- 
charged at  Leavenworth,  Kans.,  December  19,  1877.  Private  C.  B. 
Dunne,  the  printer  at  this  station,  was  discharged  for  misconduct  Janu- 
ary 21, 1878,  and  Private  P.  J.  Lyons  ordered  to  report  to  Sergeant  Will- 
iams as  assistant  and  printer. 

The  station  was  inspected  by  Lieutenant  Buchanan,  Fourteenth  Li- 
fantry  and  acting  signal-officer,  in  May,  1878,  who  found  it  in  excellent 
condition. 

No  change  has  been  made  in  location  of  office  or  instruments  during 
the  year.  Tlie  number  of  Farmers'  Bulletins  issued  daily  by  this  office 
was  175,  but  on  February  1  the  number  was  reduced  to  66^  and  February 
16  to  32.  These  reductions  resulted  from  changes  made  in  the  time  that 
railroad  trains  left  Leavenworth,  which  make  it  impossible  to  reach  these 
post-offices  in  time  to  make  the  bulletin  of  value. 

On  December  29,  1877,  the  indications  were  not  printed  owing  to 
drunkenness  of  Private  C.  B.  Dunne. 

On  March  27, 1878,  the  Jim  Watson,  first  boat  of  the  season,  arrived 
with  a  raft  of  500  walnut  logs  in  tow.  The  highest  water  in  the  river, 
18  feet  7  inches,  occurred  on  July  3, 1877;  the  lowest  water  in  the  river, 
3  feet  7  inches,  on  January  10, 1878. 

PUBLICATIONS. 

Number  of  Farmers*  BnUetins  issued  during  the  j^ear  emUng  June  30, 1878 39, 698 

Number  of  Local  Reports  issued  during  the  year  ending  June  30, 1878 625 

Number  of  Forms  22  issued  during  the  year  ending  June  30, 1878 106 

Total 40,429 

LOGAKSPORT,  INDIANA. 
[Official  number  J 124.] 

The  oflBce  is  located  at  410  Market  street. 

The  office  was  moved  October  18, 1877,  from  No.  46  Fourth  street  to 
No.  410  Market  street.  Corporal  Whiting  continues  in  charge  and  gives 
satisfaction.  One  hundred  and  eighty-six  post-offices  and  four  persons 
have  been  regularly  supplied  with  Farmers'  Bulletins. 

The  station  has  not  been  inspected  since  date  of  last  report. 

PUBLICATIONS. 
Number  of  Farmers*  BuUetins  issued  during  the  year  ending  June  30,  1878 ....  62, 400 

LOS  AKGELES,  CALIFORIiflA. 

[Official  number,  141.] 

Latitude 340   3' 

Longitude Hgo  jg/ 

Elevation  of  barometer  above  mean  sea-level 318. 25  feet. 

Mean  barometer  for  the  year  endinj^  June  30,1878 29.945 

Mean  temperature  for  the  year  endiuj^  June 30, 1878.   J.     61^.7 

Amount  of  rain-faU  for  the  year  ending  June  30, 1878 21,26  inches. 

The  office  is  located  at  the  comer  of  Main  and  Commercial  streets. 

Sergeant  C.  E.  Howgate  wa«  in  charge  of  station  nntil  November  3, 1877, 
on  which  date  he  was  ordered  to  office  of  the  Chief  Signal-Officer  for  dis- 
charge.   Sergeant  J.  M.  Frantz  relieved  Sergeant  Howgate,  and  is  in 
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charge  at  date  of  this  report.  The  station  has  not  been  insx>ected  since 
it  was  established. 

No  change  has  been  made  in  location  of  office  or  instmments. 

The  local  observations  taken  at  this  station  are  published  daily  in  three 
morning  and  one  evening  paper,  and  a  tabular  form  of  the  monthly 
means  each  month  in  good  shai)e. 

PUBLICATIONS. 

Number  of  BnUetins  (manifold)  issued  during  the  year  ending  Jane  30, 1878. . ..  1, 271 

Xomber  of  Local  Reports  issued  during  the  year  ending  Jnne  30, 1878 637 

Nmnber  of  Forms  22  issued  during  the  year  ending  June  30,  1878 31 

Total 1,939 

LOUISVILLE,  KENTUCKY. 
[Official  number y  64.] 

LaHtnde 38o  18' 

LoDgitade 85°  52' 

Ekration  of  barometer  above  mean  sea-level 530  feet. 

Mean  barometer  for  the  year  ending  June  30, 1878 29.964 

Mein  temperature  for  the  year  ending  Jnne  30,  1878 59^.3 

Affloont  of  rain-faU  during  the  year  ending  June  30, 1878 43.33  inches. 

The  office  is  located  at  the  comer  of  Fourth  avenue  and  Green  streets, 
in  Coarier-Joumal  building. 

Sa:^eant  Sebree  continues  in  charge  and  has  one  assistant.  One  as- 
sistant was  ordered  to  Fort  Whipple  during  the  past  year  for  promotion. 

Lieutenant  Buchanan  inspected  the  station  in  June.  1878,  and  found 
it  in  excellent  condition,  and  complimented  Sergeant  Sebree  highly  for 
bis  attention  to  duty  and  efficiency.  No  change  ha«  been  made  in  loca- 
tion of  office  or  position  of  instruments  since  date  of  last  report. 

Extracts  fix)m  the  semi-annual  reports  of  sergeant : 

The  river  men  are  very  well  satisfied  with  the  manner  the  river  interests  have  been 
looked,  after. 
Navigation  has  not  been  closed,  nor  did  any  ice  pass  down  last  winter  or  spring. 

The  highest  water  in  the  river^  12  feet  4  inches,  occurred  on  March  17, 
1878,  and  lowest  water,  2  feet  6  inches,  on  October  8, 1877. 

PUBLICATIONS. 

Kinnber  of  BnUetins  (manifold)  issned  dnring  the  year  ending  June  30, 1878 4, 010 

Xmnber  of  Local  Reports  issued  during  the  year  ending  June  30, 1878 3, 521 

Xomber  of  Forms  22  issued  during  the  year  ending  June  30, 1878 124 

Xamber  of  Forma  26  issued  during  the  year  ending  June  30, 1878 2, 783 

Total 10,438 

LYNCHBUEG,  VERGIOTA. 

[Official  number  J  44] 

Latitude 37°  SO' 

Longitude ;.-. 79°   2' 

Bevation  of  barometer  above  mean  sea-level 651.5  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 *29.998 

M«an  temperature  for  the  year  endmg  June  30,  1878 *60°,7 

imoimt  of  rain-fall  for  the  year  ending  June  30, 1878 50.44  inches. 

*Oue  observation  missed  in  March,  1878. 
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The  office  is  located  at  Ko.  135  Main  street,  in  the  First  National  Bank 
Building. 

Sergeant  H.  F.  McFarland  relieved  Sergeant  J.  T.  CKKeeffe,  who  was 
ordered  to  Fort  Whipple  for  change  of  station  December  4, 1877,  and 
is  in  charge  at  date  of  this  report.  The  station  was  inspected  by  Lieu- 
tenant McClellan  in  Februiary,  1878,  who  reported  it  in  good  condition. 

No  change  has  been  made  in  the  location  of  the  office  or  instruments. 

The  following  extracts  are  made  from  the  semi-annual  report  of  the 
sergeant : 

The  interest  in  the  service  is  on  the  increase,  as  the  utility  of  the  Signal  Service 
was  fully  demonstrated  during  the  ^eat  freshet  of  November,  1877.  The  indications 
from  Washington  during  the  great  freshet  were  closely  watched,  and  being  verified  in 
every  respect,  called  forth  expressions  of  good- will  for  the  service.  The  people  deriv- 
ing the  most  benefit  from  the  weather  reports  are  the  tobacco  men,  pork-packers,  and 
wholesale  oyster  dealers,  but  more  especially  the  tobacco  men. 

The  only  reports  received  are  those  ftx)m  KnoxviUe,  which,  together  with  the  local 
observations,  are  printed  daily  in  the  newspapers. 

PUBLICATIONS. 

Number  of  Local  Reports  issued  during  the  year  ending  June  30, 1878 621 

Number  of  Forms  22  issued  during  the  year  ending  Juno  30, 1878 34 

Total 655 

MAEQUETTE,  MICHIGAN. 
[Official  number  J  60.  J 

Latitude 46^  33' 

Longitude 87°  36' 

Elevation  of  barometer  above  mean  sea-level 666.33  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.910 

Mean  temperature  for  the  year  ending  June  30,  1878 46o.5 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 ^.49  inches. 

The  office  is  located  in  Adams  and  Frazei-'s  Block,  comer  of  Front  and 
Spring  streets. 

Sergeant  J.  C.  Rogers  was  ordered  to  Fort  Whipple,  for  medical 
treatment,  January  21,  1878,  and  Sergeant  J.  T.  O'Keeffe  placed  in 
charge.    Sergeant  O'Keeflfe  has  given  good  satisfaction. 

No  change  has  been  made  in  the  location  ol  office  and  i)ositions  of 
instruments  since  date  of  la«t  report. 

!tf  avigation  closed  on  November  28, 1877,  the  steamer  Winslow  being 
the  last  boat  to  leave.  Navigation  opened  on  April  12, 1878,  the  first 
arrivals  being  the  steam-tugs  H.  U.  Powers,  R.  J.  Hackett,  and  William 
McGregor,  of  Detroit. 

Thirty-two  cautionary  signals  were  ordered  for  this  station^  of  which 
number  eight  were  reported  justified  and  twenty -four  not  justifietl. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  displays : 

Xoveniber  6  to  9,  1877. — Very  high  sea  running.  No  vessels  left  port  during  the 
display. 

April  8  to  11,  1878. — Several  houses  were  unroofed  and  telegraph-lines  prostrated. 

Jane  20  and  21, 1878. — ^All  vessels  in  port  regarded  the  warning.  The  captains  visited 
the  ofiQce  for  Information. 

PUBLICATIONS.  ' 

Nuniher  of  Local  Reports  issued  during  the  year  ending  June  30,  1878 17 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 24 


Total 41 
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MEiVIPHIS,  TENNESSEE. 
[Official  number  J  62.] 

Latitude 35©  7' 

Longitude 90°  7' 

Elevation  of  barometer  above  mean  sea-level -. .^298.94  feet. 

Mean  barometer  for  the  year  ending  Jane  30,  1878 ..?....  30.010 

Mean  temperatare  for  the  year  ending  June  30,  1878 62^.4 

Amount  of  rair*fall  for  the  year  ending  June  30,  1878 63.59  inches. 

The  office  is  situated  in  the  Irwin  Block,  No.  254  Second  street. 

S^geant  W.  McElroy  remains  in  charge.  Two  assistants  were  relieved 
dniing  the  year  for  change  of  station.  The  assistant  at  this  station 
prints  the  Farmers^  Bulletin.  Twenty-seven  post-offices  and  eleven  per- 
sons are  supplied  from  this  office.  Lieutenant  McClellan  inspected  the 
station  in  May,  1878,  and  found  it  in  good  condition. 

Extracts  from  the  semi-annual  reports  of  the  sergeant: 

The  river  observations  continue  to  receive  the  same  close  attention  as  noted  in  for- 
mer reports,  and  give  satisfaction  to  aU  interested. 

The  Memphis  Cotton  Exchange,  Chamber  of  Commerce,  and  city  press  manifest  the 
greatest  interest  in  whatever  affects  the  sc^rvice. 

The  Appeal  and  Avalanche,  morning  editions,  devote  generons  space  to  the  weather 
ud  river  reports  as  published  by  this  office.  The  Appeal  is  particularly  kind.  It  says 
that  the  service  is  in  its  infancy,  as  yet ;  that  its  capabilities  have  not,  as  yet,  been 
dreamed  of,  and  that  the  hear  future  will  prove  it  to  be  the  event  of  the  century. 

The  special  Indications  sent  this  station  2d^  3d,  4th,  5th,  6th,  and  7th  of  March, 
were  highly  appreciated ;  twenty  copies  were  distributed  each  morning,  and  posted  in 
the  hotels.     Tlie  Indications  were  also  telegraphed  to  the  smaU  towns  in  the  vicinity. 

The  highest  water  in  the  river,  29  feet  11  inches,  occurred  on  May  1 
and  2,  1878,  and  the  lowest  water,  3  feet  2  inches,  on  October  14  and  15, 

1877. 

PUBLICATIONS. 

Xumber  of  Farmers'  BuUetins  issued  during  the  year  ending  June  30,  1878. ..  14, 040 

Somber  of  BuUetins  (manifold)  issued  durmg  the  year  ending  June  30, 1878..  6, 968 

Xumber  of  Local  Reports  issued  during  the  year  ending  June  30, 1878 1, 248 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 216 

Number  of  Foims  26  issued  during  the  year  ending  June  30,  1878 4, 992 

Total 27,464 

MILWAUKEE,  WISCONSIN. 
[Offi<dal  number  J  38.] 

Utitude 430    3/ 

Longitude 87°  54' 

Eleration  of  barometer  above  mean  sea-level 695.31  feet. 

Hean  barometer  for  the  year  ending  June  30,  1878 29. 955 

Mean  temperatare  for  the  year  ending  June  30,  1878 49^.2 

Amount  of  rain-faU  for  the  year  ending  June  30,  1878 48.66  inches. 

The  ofBce  is  located  in  room  72  Mitchell  Bnilding,  soatheast  comer  of 
East  Water  and  Michigan  streets. 

Sergeant  S.  W.  Ehode  continues  in  charge  of  the  station,  and  has 
8atis£Ek^orily  attended  to  his  duties.  During  the  year  two  assistants 
have  b^n  transferred  to  other  stations,  and  one  relieved  and  discharged 
the  service  for  neglect  of  duty. 

Lieutenant  Buclianan,  Fourteenth  Infantry,  acting  signal-oflftcer,  in- 
spected the  station  in  February,  1878,  and  found  it  in  excellent  order. 
Sergeant  Rhode  was  complimented  by  the  inspector  for  his  attention  to 
duty. 
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In  September.  1877,  eight  display  stations  were  established  on  the 
western  shore  of  Lake  Michigan,  and  the  orders  issued  to  them  through 
this  office.  They  are  locat^  at  the  following  places  in  Wisconsin : 
Kenosha,  Eacine,  Sheboygan,  Kewaunee,  Clay  Bank,  Sturgeon  Bay, 
Green  Bay,  and  at  Menomonee,  Michigan.  In  October  Manitowoc,  Wis- 
consin, was  added  to  the  number,  making  a  total  of  nine. 

Sergeant  Ehode  reports  as  follows  relative  to  the  display  of  cautionary 
signals  at  these  points : 

It  has  been  conclusively  proven  that  the  display  of  the  cautionary  signals  at  these 
points  has  been  of  material  assistance  to  the  shipi^ing  of  the  lakes. 

In  operating  these  stations  great  trouble  was  experienced  bv  the  frequent  prostra- 
tion or  the  telejpaph  wires,  delaying  orders  to  the  stations  and  the  acknowledgments 
to  this  office.  These  stations  were  closed  December  10,  1877,  and  reopened  March  15, 
1878.  In  February,  1878,  the  station  at  Clay  Bank  was  discontinued  and  moved  to 
Horn's  Pier,  Wisconsin.  The  display  of  the  signal  at  these  points  has  been  beneficial 
to  the  commerce  of  the  lakes,  and  especially  to  the  smaller  class  of  coast  vessels. 

The  service  continues  to  maintain  its  popularity  with  the  public  at  this  station. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant : 

The  organization  of  the  meteorological  conmiitt'ee  of  the  Chamber  of  Commerce 
continues  the  same,  viz:  Col.  John  L.  Hathaway,  chairman,  J.  B.  Merrill,  esq.,  and 
Capt.  E.  M.  Peck.  In  locating,  fitting  up,  and  removing  the  office  to  its  present  loca- 
tion, their  assistance  was  invaluable.  Scarcely  a  week  passes  but  one  of  the  members 
of  the  committee  visits  Ihe  office,  and  a  constant  vigilance  is  exercised  over  its  man- 
agement. 

At  the  request  of  the  Northwestern  and  Northern  Transportation  Companies,  the  dis- 

Slay  of  cautionary  signals  at  Milwaukee.  Graud  Haven,  and  Ludington  were  continued 
uring  the  winter  months.  The  signal  frequently  proved  of  great  benefit  to  these 
companies. 

One  of  the  most  important  items  that  I  can  find  worthy  of  note,  and  which  has  been 
of  great  interest  to  the  public,  is  the  statement  in  each  cautionary  signal  order,  since 
January  1, 1878,  of  the  cause  of  display  and  the  direction  of  wind  and  kind  of  weather 
expect-ed.  Heretofore  frequent  inquiries  were  made  to  this  office  for  information  of 
this  nature,  but  owing  to  the  few  and  scattered  reports  received ;  it  was  very  seldom 
that  satisfactory  answers  could  be  given.  Now,  when  an  onler  is  received  in  the  morn- 
ing, a  copy  is  immediately  sent  to  each  afternoon  paper  for  publication ;  if  received  in 
the  evening  or  at  mitlnight,  it  is  sent  to  the  morning  pai)er8.  In  this  way  the  cause 
of  the  signal  being  disjHayed  is  disseminated  to  every  household  in  the  city.  From 
the  present  location  of  the  office  there  are  very  few  residences  in  the  city  from  which 
the  cautionary  signal  cannot  be  seen. 

On  March  23,  1878,  the  office  at  this  station  was  removed  from  room  19  Insurance 
Block  to  room  72  Mitchell  building,  comer  East  Water  and  Michigan  streets.  The 
building  is  six  stories  in  height,  and  surmounted  in  the  center  of  the  Michigan  street 
front  by  a  dome  forty  feet  in  height.  In  the  dome  the  office  is  situated.  Tne  area  of 
floor  occupied  is  seven  hundred  and  eighty-four  square  feet.  The  ceilings  of  all  the 
rooms  are  thirteen  feet  in  height.  Between  the  ceilings  and  the  roof  of  the  dome  is  a 
space  twenty-six  feet  s<][uare  and  nine  feet  in  heij^ht,  which  is  used  as  a  battery  and 
store-room.  In  the  mam  office  there  are  three  windows,  in  bed-room  t^o,  and  in  pri- 
vate office  of  observer  two,  all  of  plate  glass.  All  the  doors  have  ground-glass  in 
them.  The  wood-work  is  ash,  hard  finished.  In  the  large  north  window  of  the  main 
office  is  the  instrument  shelter  of  the  standard  pattern.  The  thermometers  have  a 
good  exposure. 

The  wind-vane  indicates  the  direction  by  a  dial  on  the  ceiling  of  the  main  office. 
The  bottom  of  the  flag-stafi^  rests  on  the  floor  of  the  main  office  room,  and  is  sur- 
rounded by  a  stairway  leading  to  the  roof  of  the  dome.  The  roof  of  the  dome  is  fif- 
teen feet  in  diameter,  and  is  surrounded  by  a  strong  iron  railing  five  feet  in  height ; 
around  the  flag-stafi',  and  at  an  elevation  of  ten  feet  above  the  roof,  is  placed  the  large 
JBignal  lamp.  The  total  elevation  of  the  lamp  above  the  sidewalk  is  155  feet.  The 
roof  of  the  dome  commands  a  view  of  every  portion  of  the  bay,  harbor,  river,  and  city. 
There  is  no  better  x>o8ition  in  the  city  for  the  display  of  the  signal. 

For  the  general  plan  of  the  office,  adapted  to  the  special  uses  of  the  service,  and  for 
many  conveniences  adde<^l,  the  thanks  of  the  office  are  due  Mr.  E.  Townsend  Mix, 
architect,  and  Mr.  C.  Dingwall,  superintendent  of  the  construction  of  the  Mitchell 
building.  It  is  believed  that  no  office  in  the  service  has  a  better  location,  or  has  the 
same  facilities  for  the  prompt  discharge  of  duties. 

During  the  year  this  office  furnished  quite  a  lengthy  meteorological  report  for  the 
annual  report  of  the  board  of  health. 
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Forty-eight  cautionary  signals  were  displayed  at  tliis  station  during 
the  year,  of  which  number  twenty  are  reported  by  the  sergeant  justified 
and  twenty -eight  not  justified. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  displays : 

Odoker  2  to  4,  1877. — Seven  disasters  reported  on  the  lake.    Two  lives  lost. 

Odober  12  to  15,  1877. — ^Heavy  sea  running.    Several  vessels  lost  portions  of  their 


October  19  and  20,  1877. — ^The  scow  Forrest  and  the  schooner  James  Garrett  were  dam- 
aged by  coUision.    Scow  Planet  and  schooner  Thomas  Parsons  sprung  a  leak. 

October  27  to  29,  1877. — Several  minor  disasters  are  reported. 

Xocember  1  to  3,  1877. — A  number  of  disasters  are  reported  on  the  lake. 

November  4  to  5,  1877. — ^A  very  heavy  storm  prevailed  on  the  lake.  Many  disasters 
to  vesBels  oecnrred. 

Koretmber  6  to  9,  1877. — ^The  schooner  Magellan  was  wrecked  at  Two  Rivers.  The 
captain  and  crew  of  eight  men  were  lost.  The  schooner  Bridgewater  was  driven 
SAnore  at  Middle  Village.  The  schooner  ^tna  was  driven  ashore  at  Long  Tail  Point. 
The  schooner  Empire  State  was  wrecked  in  Thunder  Bay.  Many  other  minor  disas- 
ters ape  reported. 

March  23  and  24,  1878. — ^A  number  of  minor  disasters  are  reported  throughout  the 
lake. 

March  26  to  28,  1878. — Schooner  Three  Bells,  lumber-laden,  sunk  in  the  harbor.  A 
nnmber  of  disasters  are  reported  in  other  parts  of  the  lake. 

April  8  to  11,  1878. — ^The  schooner  BeUe  Brown  ran  ashore  near  Bark  River.  The 
btfk  Yanderbilt  was  dismasted  in  the  straits.  Several  vessels  lost  x>ortions  of  their 
euivas. 

Matf  17  to  20,  1878. — A  large  fleet  of  grain-vessels  remained  in  port.  Several  vessels 
lost  portions  of  their  canvas. 

Majf  22  to  24,  1878. — Several  vessels  lost  portions  of  their  rigging. 

June  1  to  3, 1878. — A  very  severe  electrical  and  rain  storm.  Two  buildings  and  sev- 
eral tree*  were  struck  by  lightning.  Telegraph-wires  were  prostrated.  The  fall  of 
rain  was  very  heavy. 

June  20  and  21,  1878. — A  large  nnmber  of  minor  disasters  are  reported.  The  schooner 
Tuscola  was  suiik  off  Highland  Park. 

PUBLICATIONS. 

Nmnber  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1878..  6, 091 

Kmnber  of  Local  Reports  issued  during  the  year  ending  June  30,  1878 651 

Nomber  of  Forms  15  ^manifold)  issued  during  the  year  ending  June  30,  1878..  4, 030 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 120 

Total 10,892 

MOBILE,  ALABAMA. 
[Official  number  J  27.  J 

Latitude 30042' 

Longitude 87°  59' 

Elevation  of  barometer  above  mean  sea-level 39.3  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 30.0^ 

Mean  temperature  for  the  year  ending  June  30,  1878 67^.9 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 65.84  inches. 

The  office  is  located  at  the  southeast  comer  of  Government  and  Royal 
streets. 

Sergeant  C.  Dill  was  relieved  by  Sergeant  L.  M.  Dey,  July  31, 1877, 
and  ordered  to  office  of  Chief  Signal-Officer  for  discharge.  There  is  one 
assistant  at  the  station. 

Lieat.  J.  McClellan  inspected  this  office  in  April,  1878,  and  found  it  in 
excellent  condition. 

The  following  extract  is  made  irom  his  official  report : 

I  have  the  ple^wrare  to  commend  to  the  Chief  Signal-Officer  the  oheerver  and  assistant 
at  this  station,  for  their  accurate  and  prompt  performance  of  duty  and  for  the  excel- 
ent  condition  in  which  I  find  this  office  and  its  records. 
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No  change  has  been  made  in  the  location  of  the  office  or  of  any  of  the 
instruments. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant : 

The  weather-maps  at  the  Board  of  Trade  and  Cotton  Exchange  are  carefully  scanned, 
and  frequent  application  is  made  for  more  extended  reports,  especiaUy  fix)m  the  cotton 
districts. 

The  medical  profession  continue  to  receive  valuable  information  from  the  office,  and 
a  report,  prepared  monthly,  forms  a  part  of  the  health  officers'  official  bulletin. 

The  members  of  the  meteorological  committee,  the  Board  of  Trade  and  Cotton 
Exchange  continue  to  give  the  service  their  warm  support,  and  are  ever  ready  to  co- 
operate in  the  promotion  of  its  interests. 

As  heretofore,  the  press  sustains  the  service  in  each  and  every  particular.  All  special 
reports,  including  weeklies,  monthlies,  and  the  indications,  are  published.  Two  of  the 
papers  pubUsh  extracts  from  the  bulletins,  while  one,  the  News,  prints  a  local  report 
furnished  by  the  office. 

Number  of  cautionary  signals  displayed  during  the  year,  fourteen ; 
number  justified,  eight ;  number  not  justified,  six.  One  cautionary  off- 
shore signal  was  displayed  during  the  year  j  it  was  justified  as  to  veloc- 
ity and  not  as  to  direction. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  displays : 

September  17  to  20,  1877. — ^The  storm  during  the  display  was  very  severe,  and  was 
accompanied  by  an  extraordinary  rain-fall.  The  signal  was  universally  heeded  and 
favorably  commented  on.  No  vessels  left  during  the  display.  The  river  rose  very 
rapidly  and  flooded  many  buildings. 

October  1  to  3,  1877. — ^A  very  severe  gale  prevailed  in  the  bay,  accompanied  by  heavy 
rain. 

February  19  to  21,  1878. — During  this  display  occurred  the  highest  recorded  velocity 
since  the  opening  of  the  station.  Two  inches  of  rain  feU  in  three  hours.  A  schooner 
which  went  out  while  the  signal  was  flying  went  ashore. 

February  26  and  27,  1878.— nThe  steamer  Alabama  delayed  her  departure  two  days  on 
account  of  the  signal. 

April  8  and  9,  1878. — ^The  bark  Lanta  was  driven  against  a  pier  by  the  force  of  the 
wind. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30, 1878  ....  4,167 

Number  of  Local  Reports  issued  during  the  year  ending  June  30, 1878 321 

Number  of  Forms  15  (manifold)  issued  during  the  year  ending  Jime  30, 1878....  1,606 
Number  of  Forms  22  issued  during  the  year  ending  June  30, 1878 36 

Total 6,129 

MONTGOMERY,  ALABAMA. 
[Official  number  J  26.] 

Latitude 32°  22' 

Longitude 86^23' 

Elevation  of  barometer  above  mean  sea-level 219  feet. 

Mean  barometer  for  the  year  ending  June  30, 1878 30.029 

Mean  temperature  for  the  year  ending  June  30, 1878 66°.2 

Amount  of  rain-fall  for  the  year  ending  June  30, 1878 46.06  inches. 

The  office  is  located  at  No.  10  Market  street. 

Sergeant  William  J.  B  vans  was  relieved  by  Sergeant  J.  0.  Rogers  April 
13, 1878,  and  ordered  to  Fort  Whipple^  Va.,  for  discharge.  Lieutenant 
McClellan,  Fifth  Artillery,  and  acting  signal-officer,  inspected  the  station 
in  April,  1878,  and  reported  it  in  good  condition.  The  locations  of  the 
office  and  instruments  remain  unchanged  since  the  date  of  last  report. 

Extracts  from  the  semi-annual  reports  of  the  sergeant: 

As  heretofore,  reports  upon  temperature,  amount  of  rain-fall,  &c.,  have  been  fur- 
nished rejB^ularly  each  week  to  the  correspondents  of  several  commercial  associations 
who  are  interested  in  the  cotton  trade. 
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Asstated  in  former  reports,  the  benefitsderived  from  the  published  reports  of  the  Signal 
Service  at  this  station  are  mainly  restricted  to  the  cotton-growing  interests  of  this 
section.  That  this  is  tme  is  evinced  by  the  eagerness  with  which  local  reports  of  this 
station  are  sought  after  by  various  commercial  associations  and  journals  devoted  to 
commercial  interests,  located  in  New  York  City  and  the  larger  cities  of  the  Southern 
SUtes. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30, 1878.. ..  4,264 

Number  of  Local  Reports  issued  during  the  year  ending  June  30, 1878 333 

Number  of  Forms  22  issued  during  the  year  ending  June  30, 1878 21 

Total 4,618 

MOEGAl^OWN,  WEST  VIKGINIA. 
[Official  number  J  92.] 

Lstitnde 39°  36' 

Longitude 79°  b2f 

Elevation  of  barometer  above  mean  sea-level 1,027.88  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.979 

Mean  temperature  for  the  year  ending  June  30,  1878 53^.3 

Amount  of  rainfall  for  the  year  ending  June  30, 1878 41.65  inches. 

The  office  is  located  on  top  floor  in  tower  of  new  hall,  West  Virginia 
University. 

Sergeant  L.  Donn  remains  in  charge  of  the  station,  and  has  given  sat- 
is&ction.  No  change  has  been  made  in  location  of  office  or  position  of 
any  instroment  during  the  year.         ' 

Thirty -two  students  of  the  West  Virginia  University  have  been  in- 
gtructed  by  the  sergeant  in  signaling  and  telegraphy,  and  in  manner  of 
taking  and  recording  meteorological  observations. 

The  station  was  not  inspected  during  the  year. 

Highest  water  in  the  river,  14  feet  6  inches,  occurred  at  2  a.  m.  No- 
vemter  25, 1877,  and  the  lowest  water.  0  feet  4  inches,  August  29,  30, 
and  31,  and  September  4,  5,  6, 10, 11, 12, 13,  and  17, 1877. 

MOUNT  WASHmGTON,  NEW  HAMPSHIEE. 

\Offi<dal  number  J  46.] 

Latitude 44°  16'  25' 

Longitude 71^  16'  26" 

Elevation  of  barometer  above  mean  sea-level 6,285.6  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 30.009 

Mean  temperature  for  the  year  ending  June  30,  1878 28^.9 

Amoont  or  rain-faU  for  the  year  ending  June  30, 1878 121.92  inches. 

The  office  is  located  in  a  house  on  the  summit,  built  expressly  for  this 
purpose  by  the  Signal  Service,  XJ.  S.  A. 

Sergeant  O.  S.  M.  Cone  remained  in  charge  until  January  20, 1878,  when 
he  was  ordered  to  Fort  Whipple  for  medical  treatment  and  change  of 
station,  and  Private  Murphy,  then  on  duty  as  assistant,  has  been  in 
charge  since  that  date.  One  assistant  has  been  transferred  to  duty  at 
office  of  the  Chief  Signal  Officer. 

The  station  has  not  been  inspected  during  the  year. 

Extracts  from  the  semi-annual  reports  from  this  station : 

On  November  4,  1877,  Sergeant  O.  8.  M.  Cone  left  station  in  charse  of  Private  D.  C. 
Murphy  and  descended  from  the  summit  in  order  to  obtain  medicaJ  treatment  at  Lit- 
tleton, N.  H.  He  was  suffering  from  partial  paralysis  of  head  and  face.  Recovered 
and  returned  to  duty  on  January  5,  1878. 

On  January  20,  1878,  Sergeant  O.  S.  M.  Cone  left  the  summit  en  route  to  Washington, 
D.  C,  for  medical  treatment,  in  compliance  with  Signal  Order  No.  4,  C.  S.  Before 
leaving,  Seigeant  Cone  constructed  a  large  sled  for  the  purpose  of  conveying  his  trunka 
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to  the  base.  Private  D.  C.  Miirphy  accompanied  him  to  Long  Trestle,  when,  seeing 
immiueut  danger,  Private  Murphy  jumped  from  the  sled,  receiving  slight  bruises. 
The  sled  was  now  moving  at  the  speed  of  thirty  miles  an  hour,  and  leaped  from  the 
track,  throwing  Sergeant  Cone  into  the  abyss  and  rendering  him  insensible.  Assist- 
ance was  immediately  telegraphed  for,  and  the  necessary  medical  aid  promptly  given. 
Upon  the  return  of  Mvate  Murphy  to  the  suipmit,  he  found  Private  Doyle  sunering 
from  overexertion,  caused  by  taking  three  heavy  blankets  to  the  relief  of  Sergeant 
Cone  at  the  scene  of  the  accident.  Assistance  telegraphed  for.  Mr.  D.  Harrington 
assisted  Private  Murphy  with  station  duties  from  the  morning  of  the  23d  to  the  27th 
of  January  (1878),  inclusive. 

A  violent  hurricane  passed  over  the  station  on  the  24th,  tearing  up  two  hundred 
feet  of  the  Signal  Service  cable,  and  preventing  the  transmission  oi  the  sunset  report 
of  the  24th.    With  the  assistance  of  Mr.  Harrington  the  cable  has  been  repaired. 

The  barometers  were  removed  from  the  south  side  of  the  office  room  to  the  north 
side  (the  elevation  remaining  unchanged)  on  September  3d  by  permission  from  O.  C. 
S.  O.,  in  letter  dated  September  1,  1877. 

Two  daily  weather  reports  were  sent  from  this  office  to  all  summer  hotels  in  the 
White  Mountains  during  the  time  of  summer  travel.  I  am  informed  by  the  landlords 
of  several  houses  that  the  weather  reports  are  of  ^reat  benefit  to  the  tourists  and 
others  who  wish  to  make  the  ascent  of  Mount  Washmgton. 

NASHVILLE,  TEITfi^ESSEE. 
[Official  number y  63.] 

Latitude 36o  11' 

Longitude  ...., 86^  53' 

Elevation  of  barometer  above  mean  sea-level 506.8  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 30.002 

Mean  temperature  for  the  year  ending  June  30,  1878 60°.  8 

Amount  or  rain-fall  for  the  year  ending  June  30,  1878 44. 26  inches. 

The  office  is  located  at  No.  30  North  College  street. 

Sergeant  A.  C.  Ford  was  in  charge  until  June  10, 1878,  when  he  was 
relieved  on  account  of  ill  health  and  ordered  to  Denver,  Colo.,  as  assist- 
ant, with  the  intention  of  assigning  him  to  charge  of  the  station  as  soon 
as  he  recovers  sufficiently  to  he  able  to  perform  the  duties.  On  the  re- 
lief of  Sergeant  Ford,  Private  Prender  was  the  only  enlisted  man  at 
station,  and  has  attended  to  all  meteorological  work  without  assistance, 
and  to  the  satisfaction  of  this  office. 

The  printing  of  Farmers'  Bulletins  is  done  by  a  civilian  printer.  Nine- 
ty-eight post-offices  and  eleven  persons  have  been  supplied  with  Farm- 
ers' Bulletins  from  this  station. 

Lieutenant  McClellan,  Fifth  Artillery,  acting  signal-officer,  inspected 
the  station  in  June,  1878,  and  found  it  in  good  order. 

Extracts  from  the  semi-annual  reports  of  the  sergeant : 

Forms  22  are  issued  monthly  and  distributed  to  the  press,  meteorological  commit- 
tees, and  scientific  institutions. 

The  publication  of  the  reports  of  the  service  by  the  daily  press  of  the  city  has  con- 
tinued regularly,  and  the  information  thus  given  to  the  public  is  generally  regarded 
as  a  valuable  feature  of  the  newspapers. 

The  service  has  maintained  its  i)opularity  with  the  citizens  generaUy,  and  many 
more  business  men  than  ever  before  are  using  the  reports  in  the  transaction  of  their 
business. 

Grain  speculators,  ice  and  coal  merchants,  and  dealers  in  perishable  goods,  such  as 
fish  and  vegetables,  are  coming  more  and  more  to  base  their  transactions  on  the. 
weather  reports  of  the  service.  The  soieutilic  institutions  of  the  city  fully  appreciate 
the  value  of  the  work  which  is  being  done  by  the  service. 

The  sergeant  has  once  been  summoned  to  appear  and  produce  the  records  of  the 
office  in  a  court  of  law. 

Steamboatmen  and  cotton  merchants  continue  to  regard  the  reports  as  almost  in- 
dispensable to  their  interests. 

Highest  water  in  the  river,  27  feet  3  inches,  occurred  on  April  26, 1878, 
and  the  lowest  water,  1  foot  1  inch,  on  September  4  and  October  20  and 
21, 1877. 
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PUBLICATIONS. 

Number  of  Farmers'  Bulletins  issued  during  the  year  ending  June  30,  1878  ...  36, 192 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1878  .  6, 086 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1878 312 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 127 

Number  of  Forms  26  issued  during  the  year  ending  June  30,  1878 2, 860 

Total 45,577 

XEW  HAVEN,  CONNECTICUT. 
[Official  number  J  96.] 

Latitude 41^17' 

Longitude 72^57' 

Elevation  ef  barometer  above  mean  sea-level 107  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.988 

Mean  temperature  for  the  year  endmg  Jmie  30,  1878    53^.4 

Amount  of  rain-fall  during  the  year  ending  June  30,  1878 56.68  inches. 

The  office  is  located  in  American  National  Life  and  Trust  Company's 
building,  No.  36  Chapel  street. 

Sergeant  W.  A.  Glassford  was  placed  in  charge  of  this  station  Novem- 
ber 6, 1878,  relieving  Sergeant  M.  F.  Tighe,  who  was  sent  to  Wood's 
floll,  Mass. 

The  station  has  not  been  inspected  since  the  date  of  last  report. 

No  change  has  been  made  in  location  of  ofQce  or  positions  of  instru- 
ments. 

The  following  extracts  are  made  from  the  semi-annnal  rex>orts  of  the 
sergeant: 

The  caationary  off-shore  signal  has  been  spoken  of  favorably,  and  is  reported  to  be 
a  decided  advance  in  the  interest  of  Sound  navigation. 

The  off-shore  storm  of  the  9th  and  10th  of  January  was  of  nnusual  severity ;  vessels 
staid  in  port  and  steamers  trying  to  make  the  Sound  were  compelled  to  put  back. 

The  storm  of  March  24  and  25  was  announced  by  signals  and  bulletin  in  a  special 
telegram.  Owing  to  the  extraordinary  splendor  of  the  morning,  not  the  slightest  an- 
ticipation of  the  >iolent  storm  which  burst  upon  the  city  at  3  p.  m.  was  entertained, 
hence  the  many  vessels  in  the  harbor  began  getting  unaer  way :  seeing  this,  a  large 
flag  was  hoisted  in  addition  to  the  cautionary  off-snore  signal  then  flying^  and  mes- 
sages of  warning  sent  by  telephone :  soon  after,  the  special  message  announcing  the  ap- 
proaching storms  was  received  and  instantly  transmitted  by  telephone  to  the  docks 
and  shippers,  and  in  fact  to  many  others  who  I  thought  would  wish  the  information 
it  contained.  This  prompt  action,  by  bringing  the  telephone  into  this  use,  was  com- 
mented npon  by  many,  and  probably  saved  property  which  must  otherwise  have  suf- 
fered. 

There  were  fifty-five  cautionary  signals  displayed  during  the  year,  of 
which  number  twenty -five  were  justified  and  thirty  not  justified. 

Fourteen  cautionary  off-shore  signals  were  displayed;  seven  were  fully 
justified,  four  justified  as  to  direction,  and  three  not  justified. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  dis- 
plays: 

Juitf  19,  1877. — Heavy  sea  at  the  month  of  the  harbor.    Several  showers  occurred. 

September  29,  1877. — Forty  vessels  took  refuge  in  the  harbor. 

Okober  3  to  5,  1877. — Over  one  hundred  vessels  took  refuge  in  the  harbor. 

October  8  and  9,  1877. — ^A  few  minor  casualties  in  the  Sound. 

OeUtber  21  and  22,  1877, — ^Many  vessels  took  refuge  in  the  harbor. 

Noreimber  2  and  3,  1877. — During  the  gale  accompanying  this  display,  trees  and 
diinmeys  were  blown  down. 

yorember  24  to  26,  1877. — A  very  severe  storm  prevailed  on  the  Sound. 

January  10  to  12,  1878. — ^The  storm  during  this  display  was  very  severe.  The  steamer 
£lm  City  waa  obliged  to  anchor  in  the  Sound.  The  steamer  Continental  was  obliged 
to  retain. 
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January  23  and  24,  1878. — ^Nearly  a  hundred  vessels  in  port.  Steamers  Continental 
and  Starin  grounded  at  the  entrance  to  the  harbor. 

January  %  to  February  1,  1878. — Many  disasters  are  rex>orted  on  the  coast.  The 
Sound  traffic  was  generally  suspended. 

May  5,  1878. — ^A  large  fleet  of  vessels  remained  in  the  harbor  during  the  display. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1878 165 

Number  of  Local  Reports  issued  during  the  year  ending  June  30, 1878 144 

Number  of  Forms  22  issued  during  the  year  ending  J^ine  30,  1878 84 

Total 393 

NEW  LONDON,  CONNECTICUT. 
[Official  number y  14.] 

Latitude 41°  22' 

Longitude 72^  y 

Elevation  of  barometer  above  mean  sea-level 46,7  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.993 

Mean  temperature  for  the  year  ending  June  30,  1878 51^.9 

Amount  or  rain-fall  for  the  year  ending  June  30,  1878 36.74  inches. 

The  oflftce  is  located  in  the  custom-house,  Bank  street. 

No  change  has  been  made  in  the  working  force  at  this  station.  Ser- 
geant I.  A.  Beed  remains  in  charge  and  gives  satisfaction. 

No  change  has  been  made  in  the  location  of  office  or  positions  of  in- 
struments. 

The  station  was  not  inspected  during  the  year. 

Sixty  cautionary  signals  were  displayed  during  the  year,  of  which 
number  twenty-nine  were  justified  and  thirty-one  not  justified.  Fourteen 
cautionary  off-shore  signals  were  displayed  during  the  year;  seven  were 
justified,  five  justified  as  to  direction,  and  two  not  justified. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  displays  : 

July  19, 1877. — ^A  large  number  of  vessels  remained  at  anchor  in  the  harbor  during 
the  display. 

August  1, 1877. — ^A  large  fleet  remained  in  the  harbor  during  the  display. 

August  2  and  3, 1877. — ^A  large  number  of  vessels  remained  in  the  harbor.  The  steamer 
Elm  City,  from  New  Haven,  Conn.,  with  excursionists  for  Block  Island,  put  into  Ston- 
ington  on  account  of  the  rough  weather.  The  schooner  8.  C.  Muldon  is  a  total  loss  at 
Horton's  Point.    Crew  saved. 

September  1,  1877. — ^A  very  severe  thunder-storm  passed  over  the  station,  doing  con- 
siderable damage  to  government  property  at  Fort  Trumbull. 

September  6, 1877. — ^A  large  number  of  vessels  remained  in  x>ort  during  the  display. 

September  7  and  8,  1877. — ^The  United  States  steamer  Dexter  start^  out,  but  was 
obliged  to  return,  owing  to  the  severity  of  the  gale. 

October  3  to  6,  1877. — ^A  large  fleet  anchored  in  the  harbor  during  the  display. 

October  8  and  9,  1877. — ^The  steamer  Bristol  put  into  this  harbor  for  shelter. 

November  2  ana  3,  1877. — ^Forty-five  vessels  remained  in  port.  The  steamer  City  of 
Lawrence  was  obliged  to  return.    Several  minor  casualties  occurred. 

November  8  to  10,  1877. — ^A  large  fleet  of  vessels  took  refuge  in  the  harbor. 

November  24  to  26,  1877. — ^This  storm  was  very  severe  on  the  Sound.  All  steamers 
were  det/ained. 

December  b  to  7,  1877. — Bound  very  rough.    Steamers  generally  delayed. 

December  29,  1877,  to  January  1,  1878. — ^A  number  of  minor  accidents  to  shipping 
occurred. 

January  4  to  6,  1878. — ^The  schooner  Granite  State  went  to  pieces  during  the  gale. 

January  23  and  24,  1878. — ^This  was  the  most  severe  gale  that  has  passed  over  this 
station  for  some  time.  All  vessels  remained  in  port.  The  rievenue  steamer  Grant 
rescne<l  a  vessel  in  distress  in  Gardner's  Bay. 

January  30  to  February  1,  1878. — ^The  schooner  Ella  Haynes  went  ashore  on  Plumb 
Island  and  sank.    Several  lives  were  lost. 

February  21  to  23, 1878. — ^This  storm  extended  over  a  wide  range  of  country.  The 
railroads  suffered  considerably.  The  schooner  J.  T.  Dunton  went  to  pieces  on  Block 
Island. 
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PUBLICATIONS. 

Nuinber  of  Bnlletins  (manifold)  issued  during  the  year  ending  June  30, 1878 3, 330 

Number  of  Forms  15  (manifold)  issued  during  the  year  ending  June  30, 1878 ....      162 
Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 64 

Total 3,556 

NEW  OELEANS,  LOUISIANA. 
[Official  number y  28.] 

Latitude 29°  58' 

Longitude 90^  07' 

£]tfTation  of  barometer  above  mean  sea-level 55.81  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 30.0C^ 

Mean  temperature  for  the  year  encbng  June  30,  1878 69^,3 

Amount  of  rain-fall  for  the  year  endmg  June  30,  1878 73.31  inches. 

The  office  is  located  in  the  United  States  custom-house. 

Sergeant  Nelson  Gorom  was  relieved  for  change  of  station  November  6, 
1877,  and  Sergeant  W.  U.  Simons  placed  in  charge. 

One  assistant  was  transferred  to  the  office  of  the  Chief  Signal-Officer 
during  the  year. 

The  station  was  inspected  by  Lieutenant  McClellan  in  April,  1878, 
rto  found  it  in  good  order,  although  the  room  occupied  as  an  office  is 
not  a  suitable  one. 

The  sergeant  and  his  assistant  i)erform  their  duties  well  and  faithfully. 
The  location  of  office  or  position  of  instruments  has  not  been  changed 
since  last  report. 

Extract's  from  the  semi-annual  rei>orts  of  the  sergeant : 

The  members  of  the  Cotton  Exchange  take  great  interest  in  the  service,  and  at  their 
Bonnal  meeting,  held  November  28,  they  passed  a  resolution  memorializing  Congress 
to  increase  the  appropriation  of  the  Sij^al  Service,  to  increase  its  efficiency.  The 
office  is  frequently  visited  by  members  of  this  organization,  who  call  to  make  inquiries 
as  to  the  working  of  the  service,  and  the  reports  bulletined  in  their  room  are  eagerly 
watched  by  them,  and  the  large  weather-map  consulted  as  regularly  as  are  their  reports 
of  the  cotton  marts  of  the  world. 

Great  interest  is  also  taken  in  the  reports  of  the  service  by  the  Eads  Jetty  Company, 
who  are  supphed  with  the  river  bulletin  daily,  which  they  telegraph  down  to  the 
month  of  the  river,  and  are  guided  in  their  operations  and  work  on  the  jetties  thereby ; 
also,  they  are  informed  of  all  signal  orders  received  here,  which  they  telegraph  down 
to  their  works,  and  cheerfuUy  give  any  infonnation  that  can  be  obtained  as  to  results 
of  storms  or  damage  done  by  winds  at  the  mouth  of  the  river. 

The  business  men  of  the  city  take  great  interest  in  the  reports  of  the  service,  and 
at  the  Cotton  Exchange  the  rise  or  faU  of  cotton  is  often  guided  and  governed  by 
the  reports  from  the  cotton  districts. 

Steamboat  and  ship  owners  and  agents  take  a  lively  interest  in  the  reports,  especi- 
ally the  river  changes  in  the  river  bulletins,  and  all  are  earnest  in  their  requests  that 
a  cautionary  station  would  be  of  vast  importance  to  them  if  established  at  the  mouth 
of  the  river. 

Twenty  cautionary  signals  were  displayed  during  the  year,  of  which 
nomber  thirteen  were  justified  and  seven  not  justified. 

Two  cautionary  off-shore  signals  were  displayed ;  one  was  justified, 
and  one  justified  as  to  direction  only. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  displays : 

September  17  to  20,  lt?77. — ^Vessels  generally  remained  in  port  during  the  display.  A 
nnmber  of  vessels  broke  fix)m  their  moorings  and  went  ashore.  Damage  to  the  amount 
of  $35,000  was  done  to  buildings  in  the  city.    The  levee  was  badly  washed. 

Febmary  6  to  8,  1878. — ^The  steamship  Texas  was  blown  ashore  inside  of  the  bar. 

Ffbruarg  19  to  21,  1878, —  Several  coal -barges  were  wrecked,  invohdng  a  loss  of 
f3r»,000.  A  coal-bark  also  sunk,  and  proved  a  total  loss.  In  the  city  chimneys  were 
blown  down,  fences  demolished,  and  several  persons  injured. 

Mardi  7  to  10,  1878. — Considerable  damage  was  done  to  the  shipping  and  in  the  city. 
The  steamboat  Shannon  collided  with  the  United  States  monitor  Canonicus  and  sunk. 
The  city  and  suburbs  were  flooded  by  the  heavy  rain.    The  levees  were  badly  washed. 
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Highest  water  in  the  river,  3  feet  6  inches  below  bench-mark,  occurred 
on  March  21  and  May  19  and  20,  1878,  and  the  lowest  water,  14  feet  6 
inches  below  bench-mark,  on  October  10  and  24, 1877. 

PUBLICATIONS. 

Nnmber  of  Bnlletins  (manifold)  issued  during  the  year  ending  June  30, 1878..      8,  lOB 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 £9 

Number  of  Forms  26  issued  during  the  year  ending  June  30,  1878 5, 226 

Total 13,391 

NEWPOET,  EHODE  ISLAND. 
[Official  number  J 130.] 

Latitude 41^  29^ 

Longitude 71°  19' 

Elevation  of  barometer  above  mean  sea-level 46.086  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.980 

Mean  temperature  for  the  year  ending  June  30,  1878 ^  51°.8 

Amount  oi  rain-fall  for  the  year  ending  June  :{0, 1878 55.84  inches. 

The  oflftce  is  located  in  the  custom-house. 

Sergeant  J.  Craig  remains  in  charge  of  this  station,  and  gives  satisfac- 
tion by  the  accuracy  with  which  all  work  intrusted  to  him  is  performed. 

The  station  has  not  been  inspected  since  date  of  last  report. 

No  change  has  been  made  during  the  past  year,  either  in  location  of 
office  or  positions  of  instruments. 

Extracts  from  the  semi-annual  reports  from  this  station: 

The  citizens  still  continue  to  take  a  great  interest  in  the  service. 

The  local  reports  and  monthly  abstracta  are  furnished  regularly  to  the  press,  and 
published  by  tnem. 

Capt.  S.  C.  Baily,  chairman  of  the  Meteorological  Committee,  still  continues  to  give 
the  service  his  warm  support,  and  is  always  ready  to  advance  it«  interests. 

The  present  coUector,  F.  A.  Pratt,  has  made  several  alterations,  without  expense  to 
the  service,  putting  in  a  new  window  on  the  east  side,  which  greatly  improves  the 
appearance  of  the  office. 

Sixty  cautionary  signals  were  displayed  during  the  year,  of  which 
number  seventeen  were  justified,  and  forty-three  not  justified.  Fifteen 
cautionary  off-shore  signals  were  displayed  during  the  year ;  six  were 
fully  justified,  eight  justified  as  to  direction,  and  one  not  justified. 

TWie  sergeant  remarks  as  follows  in  reference  to  some  of  these  dis- 
plays : 

October  3  to  6,  1877. — Fifteen  vessels  remained  in  port  during  the  display.  United 
States  schooner  Joseph  Henry  ran  ashore  on  Lime  Rock,  sustaining  severe  injuries. 
Considerable  damage  was  done  throughout  the  city.    The  rain-fall  was  very  heavy. 

October  8  and  9,  lt^7. — A  large  fleet  was  detained  by  the  storm. 

November  2  ana  3,  1877. — Steamers  were  delayed  and  several  minor  casualties  oc- 
curred.   The  tide  was  unusually  high. 

November  5  and  6,  1877. — Over  one  hundred  vessels  remained  in  port. 

November  18  and  19, 1877. — ^Forty-five  vessels  put  into  the  harbor,  several  having  been 
slightly  damaged. 

Vecember  5  to  7,  1877. — Sixty-seven  vessels  put  into  the  harbor. 

January  4  to  6,  1878. — One  of  the  Old  Colony  steamers  was  damaged  to  the  amount 
of  $500.     Schooner  ashore  at  Narraganset  Pier. 

January  30  to  February  1.  1878. — Heavy  snow  and  hirfi  sea  during  the  display.  The 
mails  via  the  sound  were  delayed  twenty-four  hours.  Business  in  the  city  was  almost 
suspended. 

May  15  and  16,  1878. — ^Very  high  wind  and  heavy  sea.  One  hundred  and  fifteen 
vessels  in  the  harbor. 

PUBLICATIONS. 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1878 72 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 7 

Total 79 


BEPORT   OF  THE   CHIEF   SIGNAL-OFFICEB.  63 

NEW  RIVER  DTLET,  KORTH  CAROLE^A. 

[Officiul  number y  138.] 

Latitude 34°  3C' 

Longitnde  .- - 77°  23' 

The  oflBce  is  located  in  the  house  of  Dr.  Ward. 

Corporal  C.  C.  Corbin  was  on  duty  with  the  repair  party  working  on  sea- 
coast  telegraph  line,  under  Lieutenants  Bootii  and  Tingle,  until  Febru- 
ary 25,  1878,  when  he  was  ordered  to  resume  his  station.  ThevB  is  but 
one  man  on  duty  at  this  station,  and  as  his  orders  require  him  to  make, 
each  week,  two  round  trips  over  his  repair  section,  his  time  is  abnost 
entirely  occupied  with  repair  duties. 

Sunset  observations  have  been  regularly  taken  since  Corporal  Corbin 
reopened  the  station. 

A  number  of  small  coasting-vessels  pass  through  the  inlet,  and  as 
a  rule,  before  going  to  sea,  the  captains  visit  the  station  to  ascertain 
whether  or  not  cautionary  signals  are  flying  on  the  coa«t,  and  govern 
themselves  accordingly.  These  captains  request  that  Kew  River  Inlet 
be  made  a  cautionary  signal  station. 

NEW  YORK,  ]^W  YORK 
[Official  number  J 15.] 

Latitude 40°  42*  43" 

Umgitnde 74°    0'    3" 

mevation  of  barometer  above  mean  sea-level 164  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 30.006 

Mean  temperatore  for  the  year  ending  Jane  30,  1878 53^6 

Amoant  of  rain-faU  for  the  year  ending  June  30,  1878 42.68  inches. 

The  office  is  located  in  the  tower  of  Equitable  Insurance  Building, 
No.  120  Broadway. 

Sergeant  H.  J.  Penrod  was  ordered  to  Office  of  the  Chief  Signal-Offi- 
cer, for  medical  treatment,  and,  a^  soon  as  his  health  was  sufficiently  re- 
covered, was  assigned  to  auty  at  the  Chief  Signal  Office. 

Sergeant  A.  Dunhauser  was  assigned  to  duty  in  charge  of  this  station 
and  gives  satisfaction.  Two  assistants  have  been  ordered  to  Fort  Whip- 
I^  for  instruction  for  promotion,  and  two  transferred  to  the  Office  of  the 
Chief  Signal-Officer  during  the  year.  The  force  on  duty  at  tliis  office 
consists  of  one  sergeant,  three  privates  of  the  Signal  Corps,  and  a  civil- 
ian printer  as  assistant. 

A  standard  barometer  has  been  placed  in  the  Maritime  Exchange 
Boflding,  and  will  soon  be  ready  for  use.  The  sergeant  or  a  competent 
assistant  will  be  present  at  the  Exchange,  for  one  hour  each  day,  to  make 
eomparisons  with  ship  or  other  barometers. 

The  office  was  moved  August  13th,  1877,  to  what  is  known  as  the 
"Broadway  Tower  of  the  Equitable  Building.'' 

The  following  extracts  are  made  fi*om  the  semi-annual  reports  of  the 
sergeant: 

Saperintendent  Smith,  of  the  Maritime  Exchange,  fhmishes  this  office  a  commnni- 
eation,  of  which  the  following  is  an  extract:  "As  regards  the  information  furnished 
the  Maritime  Association  by  the  Signal  Service  Department,  we  consider  it  of  vital 
importance  to  the  ship-owners  and  captains  frequenting  the  rooms,  the  figures  being 
omcb  Bonght  after  and  the  various  changes  always  anxiously  looked  for,  and,  in  fact, 
from  the  numeroos  applications  made  by  the  seafaring  conununity  as  to  the  state  of 
the  weather,  as  rex>orted  by  the  Signal  Service  Department,  it  is  daily  being  appre- 
ciated by  the  class  of  men  to  whom  it  is  of  such  importance.'^ 

The  off-shore  signals,  which  have  been  instituted  since  the  date  of  the  last  semi- 
nauud  report,  have  worked  very  satisfactorily,  and  have  been  most  usefuL    They  are 
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of  great  Bcrvice  to  tbe  mariners,  b;  whom  they  are  closely  wstehed,  especiaJly  hj 
Iiia8t«n  of  BailiDK-veweU. 

Tbe  nidHB|ii«au  interest  felt  in  tbis  matter  Is  shoifii'liv  the  fact  that  2,000  circulars, 
relating  tu  tneoff-shoreHiKnalB,  hnvin);bcendiBtribntedby  the  board  of  mariuoander- 
vriters,  application  for  copies  are  maile  almost  daily  at  tlua  office. 

Fifty-eight  cautionary  signals  Ijave  been  displayed  dnring  tlie  year, 
of  which  number  thirty-one  were  justified  and  twen^-seven  not  justified 
at  the  station. 

Fifteeu  cautionary  off-shore  signals  ■were  displayed,  ten  being  fully 
justified*and  five  not  justified. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  displays : 

October  3  lo  5,  1877. — Considerable  damage  was  done  in  and  around  the  city.  Trees 
were  torn  up,  fences,  roofs,  and  frail  stmcturca  of  all  kinds  overthrown,  and  cellara 
were  flooded  by  tbe  ovprflow  of  tbe  sewers.  Tbe  steamer  Maasachuselts  was  wrecked 
on  the  cnaat  of  Lons  iHlanrl.  Nnniemus  disasters  occurred  on  tbe  Hudson  River.  The 
display  of  tbe  si^al  and  the  special  bulletin  gave  ample  warning  of  the  approach  of 
thf  Htorm,  and  many  vessels  n'luained  in  barlior  in  conseliaoiic«. 

Jaauary  23  and  24,  1^8. — Both  signal  lautenis  and  ballianls  were  broken.  A  num- 
ber of  accidents  are  repcirteil  in  the  city.  The  ferry-boats  experienced  (^reat  difficulty 
'n  making  their  tripa.    Sound  steomeTS  were  late. 


JtMuarji  30  to  FefiTHinf  I,  lOTft^Thia  storm  was  accompanied  by  heavy  snow,  block- 
ing the  stTuetA  and  dulayini;  trains.  Buildings,  signs,  and  chimneys  were  blown  down. 
Eight  liven  were  lost  on  Manhattan  Beach. 

PUBLICATIONS. 

Number  of  Farmers'  Bulletins  issued  daring  tbe  year  endins  June  30, 1878 3Si4,705 

Numlter  of  Bnlletiim  (manifold)  issued  daring  tbe  year  ending  June  30,  1K78.  10,001 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1878 388 

Number  of  Fomis2S  issued  during  the  year  ending  Jnne  30,  1S76 360 

Number  of  Forms  26  issued  during  the  year  ending  June  30,  1876 3,548 

Total 238,002 

NORTH  PLATTE,  NEBRASKA. 

{(^mal  number,  103.] 

Latitude 41=8' 

Longitude 100^53' 

Elevation  of  barometer  above  mean  sea-lovel 2,838  feet  2  inches. 

Mean  barometer  for  tbe  year  ending  Jnne  30,  1878 29..')7I 

Mean  temuemture  for  tbe  year  ending  Jnne  30,  1976 49^.8 

Amount  of  rain-&ill  for  Uio  year  endiiig  Jnuo  30,  1878 ...S^^.TT  iuehes. 

The  oflSce  is  located  in  the  court-house. 

Sergeant  H.  IT.  Jones  remains  in  charge  of  station,  and  attends  satis- 
factorily to  his  duties.  Lieutenant  Buchanan  made  an  inspection  of  the 
office  in  March,  1878,  and  foimd  it  in  excellent  condition. 

The  instrument-shelter,  with  the  different  thermometers  and  hygrom- 
eter, was  moved  from  the  cupola  of  tlie  court-house  on  October  29, 1877, 
by  authoritj-  of  letter  from  Chief  Signal  OfHce,  dated  September  2»,  1877, 
and  placed  at  the  northwest  window  of  the  office,  where  they  now  hare 
a  much  better  exposure. 

Extracts  from  semi-annual  rexiorts: 

A  weekly  synopsis  and  mean  of  the  local  observations  it  published  each  week  by  the 
Western  Ncbraakian. 

Tbe  large  inerease  in  rain-fall,  as  shown  by  tbe  Signal  Office  reports  forthis  section 
during  1877,  and  up  todate  for  1*78,  has  induced  many  settlers  to  talte  up  "  homeateads" 
in  this  county  for  aKricultnral  purposes.  Stock-raising  baa  heretofore  been  the  only 
use  to  which  it  has  oeen  adapted. 

The  interest  shown  by  the  public  generally  in  tbe  Signal  Service  reportnis  increasing 
rropoitirtnas  their  object  and  usefulness  become  more  thoroughly  understood. 
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» 

PUBLICATIONS. 

Kumber  of  Bulletius  (manifold)  issued  during  the  year  ending  June  30, 1878  ....  3,015 

Camber  of  L<K'al  Reports  iHsued  during  the  year  ending  June  30, 1878 23 

Kumber  of  Forme  22  issued  during  the  year  ending  J  une  30, 1878 24 

Total 3,062 

NORFOLK,  VIRGINIA. 
[Official  number  J  30.] 

Laritade 360  51' 

Longitude 76°  19' 

Elevation  of  barometer  above  mean  sea-level 54.5feet. 

Heftn  barometer  for  the  year  ending  June  30,  1878 30.0^ 

Mean  temperature  for  the  year  ending  June  30   1878 60o.2 

Amount  of  raiu-fall  for  the  year  ending  June  30,  1878 66.28  inches. 

The  office  is  located  at  comer  of  Main  and  Gray  streets. 

Sergeant  W.  Stein  was  reduced  to  the  rank  of  private  and  relieved  from 
duty  at  this  station  October  10, 1877,  and  Private  D.  Moore  was  promoted 
to  corporal  and  placed  in  charge.  Coqioral  Moore  remained  in  charge 
until  November  3, 1877,  when  he  was  relieved  by  Sergeant  A.  W.  Browne 
and  ordered  to  Fort  Whipple  for  instruction  for  promotion.  Sergeant 
Browne  was  relieved  by  Sergeant  Onslow  January  29, 1878.  Two  assist- 
ants have  been  transferred  to  office  of  the  Chief  Signal-Officer,  one  or- 
dered to  Fort  Whipple  for  instruction,  and  one  relieved  on  account  of 
reduction  of  force.  Private  Thompson  was  ordered,  April  2,  1878,  to 
open  a  flying  station  on  Bogue  Bank,  North  Carolina. 

The  station  was  inspected  by  Lieut.  James  Allen,  Third  Cavalry,  in 
July,  1877,  and  by  Lieutenant  McClellan  in  February,  1878.  Lieutenant 
Allen  found  the  station  in  satisfactory  condition,  and  recommended  Pri- 
vate Moore  for  promotion.  Sergeant  Browne  was  in  charge  when  station 
vas  insi>ected  by  Lieutenant  McClellan.  The  stiition  was  not  in  good 
eanditiou. 

Since  March  6,  1878,  the  assistant  has  been  required  to  sleep  at  the 
office,  and  as  the  office  is  supplied  A\ith  an  electric  gong,  which  is  connected 
Tith  the  telegraph  line  after  signal  hours,  tlie  man  on  duty  can  always 
be  awakened  and  messages  transmitted  to  Chief  Signal  Othce. 

Extracts  from  semi-annual  reports  from  this  station : 

There  is  the  same  amonut  of  public  interest  manifested  in  the  Signal  Service  as  has 
beretof<»re  l>een  report e<l. 

Upon  hoisting  the  storm-flag  by  day  or  the  lantern  by  night  the  office  is  visited  by 
masters  and  captains  of  vessels  abcjut  to  leave  port,  agents  of  the  several  lines  of 
si«kmers,  and  others  contemplating  trips  for  bnsinoss  or  ]deasuro  to  New  York,  Balti- 
BK>re,  or  elsewhere,  and  the  predictions  of  the  central  office  are  n^lied  upon  as  being 
almost  infaUible.  In  threatening  weather,  also,  when  no  signals  are  cfisplayed,  the 
c»ffice  is  consulted  by  captains  of  vessels  about  leaving  port  as  to  the  probable  weather 
fijT  ensuing  twenty-four  hours. 

The  section  of  line  from  this  city  to  north  side  of  Lynn  Haven  Bay  is  under  the 
ap*?-rvi8ion  of  the  observer  at  this  station ;  it  has  been  in  constant  working  order  and 
i>«Qow  in  first-class  condition.  The  Signal-Service  line  luvs  proved  of  much  value  to 
laa^ers  and  owners  of  distressed  or  disabled  vessels  in  procuring  speedy  and  efficient 
aid  from  wrecking  companies  here. 

Forty-three  cautionary  signals  were  displaced  during  the  ye^r,  of 
which  number  seventeen  were  justified  and  twenty-six  not  justified.  Fif- 
t^n  cautionary  oflf-shore  signals  were  displayed,  thi*ee  of  which  were 
fully  jn8tifie<l,  nine  justified  as  to  direction,  and  three  not  justified. 

5  SIG 
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The  sergeitnt  reiuiirka  as  follows  in  reference  to  some  of  tliese  displays 

$e(ttrmirr  19  lo  33,  IfTT. — All  veosela  reujained  in  port.  Office  \raa  visited  by  ae^ 
r«)>1»inR  8Ud  others. 

\uiTMtrr  -21  la  -24,  Irfn.—The  United  States  Bteanier  Haron  wax  lost  off  Kittyhairk. 
Tht>  sti'aiuer  U>tt  Hampton  Roads  iliiriu)f  the  display  of  the  Higual. 

JuHHiiry  4  and  5,  11^8. — The  Italinu  bark  Francisco  Bellagamba  ran  ashore  near 
Caiw  lit'iin-.    Crew  safe. 

JaHuarf  33  to  S4,  1871^.— The  British  bark  Southern  Belle  ran  ashore  at  the  h'fe-sav- 
iuK  Ht»tii>ii  No.  3.     Vessel  flouted  off  again. 

JuHuart  '<V)  and  31,  18T8. — All  ontward-boiiud  vessels  reiuaineil  in  port.  Steamero 
fVoui  Baltimore  aud  WasliinKton  n-ere  delayed  several  hours.  Brig  C.  C.  OresluD  was 
lust  near  Ocmcokp  Inlet  with  alt  on  board. 

April  4  ami  5,  IdTi^.— The  German  steamer  Leipzig  put  into  Hampton  Roads  with  a 
broken  idiail. 

PUBLICATIONS. 

Nnniber  of  Bulletins  (manifold)  issnetl  during  the  ;ear  endiueJnne  30,  li^iB...  5, 05f> 

Nuniher  of  Local  Keports  isnned  during  the  year  ending  JnneSO,  If^d..  ... 936 

NiiniWr  of  Forms  15  (manifold)  issued  during  the  year  ending  June  30,  l^i^...  3,373 
Nuuiher  of  Forms  23  issued  during  the  year  ending  June  30,  lifTS 36 

Total 9,400 

OLVMPIA,  WASHDIGTOIf  TERRITORY. 
[Official  number,  148.] 

Latitude 47«  8' 

Longitude 123°  56' 

Elevation  of  barometer  above  mean  sea-level 36  feet. 

Mean  baronieU'r  for  the  year  ending  June  30,  1876 39.963 

Mean  temperatiiie  for  the  year  ending  Jnne  30,  1878 51°.3 

Amount  ot  raiu-fall  during  the  year  ending  June  30,1878 81.96  inches. 

Office  located  in  Grangers  Building,  comer  Main  and  Fifth  streets. 

Sergeant  K.  F.  Kubel  lias  been  in  charge  since  the  establishment  of 
the  station,  and  gives  satisfaction.  The  station  has  not  as  yet  been 
inspected. 

Observations  were  begun  on  July  1, 1877,  and  mail  reports  on  July 
19, 1877,  the  first  telegrapliie  report  being  transmitted  on  July  13, 1877. 
Since  then  reirorts  have  been  forwanled  regularly,  those  by  telegraph 
being  rei»eat«dly  delayed  by  the  frequent  interruptions  to  telegraphic 
communication.  Olympia  being  on  a  loop  fifteen  miles  from  the  main 
line,  the  wires,  passing  through  dense  timber,  are  frequently  prostrated 
by  falling  trees. 

Ko  changes  have  been  made  in  the  location  of  the  office  or  instnunent^ 
except  that  the  telescopic  rod  for  anemometer  funiishetl  the  station  was 
placed  in  position  December  H,  1877,  increasing  the  elevation  of  the  ane- 
mometer above  ground  to  53  feet  3  inches. 

Reiwrts  from  Portland  and  Roseburg,  Oreg.,  Red  Bluflf  and  Sacra- 
nieuto,  Cal.,  are  received  at  this  station,  and  sunset  reixtrts  from  Vic- 
toria, New  Westminster,  and  Lytton,  British  Columbia,  have  been  re- 
ceived for  transmission. 

Frequent  interruptions  have  occurred  in  the  receipt  of  these  repoi'ts, 
fnviTiG  tn  troubles  on  telegi'apb  lines  nuiniug  north. 

PUBLICATIONS. 

■r.if  Bui  I  etiuH  (manifold)  issueil  during  tho  year  ending  June  30,  187S. ..  3,410 

I-  of  LiH-al  Reports  issiiHl  during  the  year  ending  June  30,  lS7(i 54 

rufFomis  33  issued  during  the  year  ending  Juue  30,  I8T8 21 

T'llul 3,465 
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OMAHA,  NEBEASKA. 

[Official  number^  07.] 

Latitude 41°  W 

Longitude 96°    (Z 

Elevation  of  barometer  above  mean  »ea-level 1, 054. 51>  feet. 

Mean  barometer  for  the  year  endinj^  June  30,  1878 *29. 879 

Mean  temperature  for  the  year  ending  June  30,  1878 *oS^  2 

Amonnt  of  miu-fall  for  the  year  ending  June  30,  1878 38.08  inches. 

The  office  is  located  in  room  23,  Helinan's  Building,  corner  Thirteenth 
and  Famam  streets. 

Sergeant  F.  P.  Bayes  was  in  charge  of  the  Omaha  office  until  August 
22,  1877,  when  he  was  relieved  for  dnmkenness  and  replaced  by  Sergeant 

com. 

The  station  was  in8i)ected  by  Lieutenant  Buchanan  in  March,  1878, 
and  found  in  fail*  ccmdition. 

The  location  of  office  and  jiosition  of  instruments  remain  unchanged 
mce  last  I'eiwrt. 

Extracts  Irom  the  semi-annual  report  of  the  sergeant : 

The  daily  papers  publish  regularly  extracts  from  the  forenoon  and  afternoon  bulle- 
tins, and  the  public  generally  manifest  a  decided  interest  in  them. 

The  daily  nver  report,  made  and  bulletined  in  connection  with  the  afternoon  mete- 
oralogical  rei>ort,  is  of  special  interest,  and  tends  to  make  the  afternoon  bulletin  more 
([merally  scnitinized  than  the  forenoon  bulletin.  The  oftice  has  been  frequently  vis- 
ited bv  parties  seeking  meteorological  data,  and  in  each  instance  1  have  been  able  to 
ipve  the  cle«ire<l  information. 

Navigation  opened  on  Febniary  19, 1878. 

Highest  water  in  the  river,  17  feet  10  inches,  occurred  June  25, 1878, 
and  lowest  water,  5  feet  2  niches,  on  December  18, 19, 22, 1877,  and  Janu- 
arv  4,  1878. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1878....  5, 358 
Nnmber  of  Forms  22  issued  during  the  year  ending  Jime  30,  1878 « 60 

Total 5.418 

OSWEGO,  NEW  YORK. 

[Official  number^  31.] 

Utitude 430  28' 32'' 

Longitude 76^  35' 5' 

Elevation  of  barometer  above  mean  sea-level 299  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.978 

Mean  temperature  for  the  year  ending  June  30,  1878 51^.  I 

Amount  of  rain-faU  for  the  year  ending  June  30, 1878 41.24  inches. 

The  office  is  located  in  Grant  Block. 

Sergeant  J.  O.  Barnes  relieved  Sergeant  Lewis  in  charge  of  station, 
December  8, 1877. 

The  station  was  insi)ected  by  Lieutenant  Buchanan  in  June,  1878,  and 
it  was  found  in  excellent  order. 

No  changes  have  been  made  in  office  or  positions  of  instniments  during 
the  year. 

On  March  9,  1878,  the  tug  Horton  arrived  from  Cai^e  Vincent,  being 
the  first  arrival  of  the  season. 

Twenty-six  cautionary  signals  were  ordered  for  Oswego  during  the 
year,  of  which  number  seven  were  justifiecl  and  nineteen  not  justified. 

*  One  observation  missed  in  August,  1877. 
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Tlie  sergeant  remarks  as  follows  in  reference  to  some  of  these  dis- 
plays : 

October  3  to  5,  1877. — Twelve  vessels  Femained  in  ]>ort  while  the  signal  was  flying. 
Very  high  wind  reported  on  the  lake. 

November  2  and  3,  1877. — No  vessels  left  during  the  display.  Three  schooners  arrived 
in  a  damaged  condition. 

November  17  and  18,  1877. — One  propeller  left  daring  the  display,  but  was  obliged  to 
return.     Heavy  sea  reported. 

December  4  to  7,  1877. — Schooner  WajTie  sunk  at  the  entrance  to  the  harbor. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1878....  5, 157 

Numl>er  of  Local  Reports  issued  during  the  year  ending  June  30,  1878 632 

Number  of  Forms  22  issued  diuing  the  year  ending  June  30,  1878 48 

Total  ... 5,837 

PEMBINA,  DAKOTA  TERRITORY. 
[Official  number,  86.] 

Latitude 49^  0' 

Longitude 97©  5' 

Elevation  of  barometer  above  mean  sea-level 790  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.925 

Mean  temperature  for  the  year  ending  June  30, 1878 42°  .6 

Amount  of  rain-fall  for  the  year  ending  June  30, 1878 22.47  inches. 

The  office  is  located  on  lot  5,  block  5. 

Sergeant  J.  Kabemagle  remained  in  charge  until  May  8,  1878,  when  he 
wa«  relieved  by  Sergeant  J.  Cassidy,  and  ordered  to  Fort  Whipple  for  dis- 
charge and  re-enlistment.  The  station  was  not  inspected  during  the 
year. 

No  change  has  been  made  in  the  location  of  the  office  or  iiLstrmnents. 

Reports  from  other  stations  have  not  been  received,  nor  have  any  re- 
ports been  bulletined  or  published  at  this  station. 

The  Red  River  of  the  North  was  frozen  over  on  Novembers,  1877. 

Sergeant  J.  Kabemagle  reported  that  the  Red  River  Transportation 
Company's  steamer  Manitoba  anived  on  March  22, 1878,  being  the  first 
arrival  of  the  season,  though  navigation  was  virtually  opened  on 
the  18th. 

PIKE'S  PEAK,   COLORADO. 

[Officinl  number  J  99.] 

Latitude 38©  48' 

Longitude 104°  59' 

Elevation  of  barometer  above  mean  sea-level 14, 150.68  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.946 

Mean  temperature  for  the  year  ending  June  30,  1878 18°.0 

Amount  of  rain-fall  for  the  year  ending  June  30,  18r8 28.45  inches. 

The  office  is  located  in  a  stone  house  on  the  summit  of  Pike's  Peak. 

Sergeant  William  Black  was  plained  in  charge  of  the  station  at  Pike's 
Peak,  and  also  the  supply  station  at  Colorado  Springs,  August  28,  J877, 
relieving  Sergeant  Hobbs,  who  was  ordered  to  Fort  D.  A.  Russell  for  dis- 
charge, his  term  of  service  having  expired.  Private  Greenwell  was  re- 
lieved for  neglect  of  duty,  and  Private  Choate  ordered  here  as  assistant. 
No  change  has  been  made  in  the  positions  of  the  instruments.  The 
station  wtis  inspected  by  Lieutenant  Buchanan  in  April,  1878,  and  was 
found  in  a  very  bad  and  uncomfortable  condition. 

No  reports  have  been  received  by  telegraph  from  other  stations,  and 
the  only  ones  sent  have  been  sunset  predictions,  which  have  been  for- 
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warded  quite  regularly,  considering  the  condition  of  the  line  and  the 
snow  over  and  thit)ugh  which  it  passes. 

PHILADELPHIA,  PENNSYLVANIA. 
[Official  number,  17. J 

Latitnde 39°  57' 

Longitude 75°  10' 

Elevation  of  barometer  above  mean  sea-level 46.9  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 30.006 

Mean  temperature  for  the  year  ending  June  30,  1878 55*^.5 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 39.39  inches. 

Office  located  in  Chamber  of  Commerce  building,  No.  133  South  Second 
street. 

Sergeant  F.  M.  M.  Beal  remains  in  charge  of  station  and  is  prompt, 
energetic,  and  capable. 

Two  assistants  have  been  ordered  to  Fort  Whipple  as  candidates  for 
promotion,  and  one  transferred  to  the  office  of  the  Chief  Signal-Officer 
for  dutv. 

Lieut.  James  Allen  inspected  the  station  in  January,  1878,  and 
foimd  it  in  good  condition. 

A  civilian  j)rinter  is  employed  to  print  the  Farmers'  Bulletin.  Eight 
hmidrecl  and  fifteen  i>ost-offices  and  twelve  persons  have  been  regularly 
N-npjdied  with  the  bulletins  from  this  station. 

There  has  been  no  change  in  the  location  of  the  office  since  the  last 
reiK>rt,  nor  in  the  ix>sitions  of  the  instruments. 

The  use  of  the  rooin  for  office  purposes  is  given  free  of  charge  by  the 
Commercial  Exchange  Association,  and  is  suitable  for  the  proj^er  per- 
fomianee  of  the  duties. 

The  board  of  health  publishes  a  full  weekly  report  of  local  observa- 
tions. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
j«ergeant : 

The  kindneHs  of  the  Chief  Signal  Office  in  keeping  this  station  posted  in  reference  to 
the  Huron  iliMaiiter  was  highly  appreciated  by  the  friends  here  of  those  connected 
with  that  vessel. 

On  account  of  the  desire  of  shippers  here  to  know  when  cautionary  si^ials  are  ordered 
for  Cape  May,  a  cautionary-signal  indicator  is  displayed  in  the  Maritime  Exchange  in 
fcninectioa  with  orders  to  that  station. 

The  fourteen  steamers  of  the  Rea<ling  Railway,  engaged  in  carrying  coal  to  coast- 
wise cities,  have  been  fiimisheil  with  a  steam-signal  cwle,  which  they  ai*e  nM|uired  to 
mat  in  paiwing  the  Signal  Service  station  at  Cajie  May,  N.  J.,  which  station  being  ac- 
quainted with  the  code,  report  these  veswls  passing  to  this  office  via  office  Chief  Sig- 
nal^flieer.  and  are  for^anled  to  the  Rea^Ung  Railroa<l  authorities  through  the  Mari- 
time Exchange.  This  action  on  the  part  of  the  Signal  Service  is  very  highly  appre- 
fiated  by  the  company,  as  it  assists  them  in  anticipating  the  arrival  of  these  vessels 
and  prepare  cargfH»s  for  them  acconlinglv. 

The  10.30  a.  m.  indications  are  furnislied  the  Phihulelphia  Local  Telegraph  Com- 
pany, which  are  sent  over  their  different  lines  in  the  city  and  are  recorded  on  the 
namerous  instruments  located  in  offices  and  residences  in  all  jiarts  of  the  city;  also  to 
the  Philadelphia,  Reading  and  Pottsville  Telegraph  Company,  which  send  them  to 
several  daily  papers  in  the  interior  of  the  State. 

March  18/l«7o. — The  Delaware  and  Raritan  Canal  opened  to-day. 

The  canal  at  Harrisburg  opened  March  19,  1878. 

PUBLICATIONS. 

Xomber  of  Farmers'  Bulletins  issued  during  the  year  ending  June  30,  1878. ..  262, 418 
Ihunber  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1878.      5,844 

Knmber  of  Local  Reports  issued  during  the  year  ending  June  30,  1878 2, 868 

Kunber  of  Forms  15  (manifold)  issued  during  the  year  endingJune  30,  1878.      5, 625 
If  amber  of  Forms  22  issued  during  the  year  ending  June  30,  1878  ..•• 362 

Total 2T7,m 
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PIOCHE,  IsTlYADA. 
[Official  number  J  140.] 

Latitude 370  57' 

Longitude IU<^  26' 

Elevation  of  barometer  alK)ve  mean  sea-level 5,778.61  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 *29.787 

Mean  temperature  for  the  year  ending  June  30,  1878 •48°.5 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 *7.25  inches. 

The  office  is  located  on  east  side  of  McCannon  street. 

Corporal  H.  Hall  continued  in  charge  during  the  year.  On  June  25, 
1878,  orders  were  issued  directing  Private  J.  J.  Fitzgerald  to  take  charge 
of  station,  and  directing  Corporal  Hall  to  rei>ort  at  Fort  Whipple,  Va., 
for  change  of  station. 

Ko  change  has  been  made  in  the  location  of  ofQce  or  position  of  in- 
Btruments. 

Very  little  interest  is  manifested  in  the  serAice  at  this  place.  No  in- 
8I>ector  has  visited  the  station  since  it  was  opened. 

PITTSBUEGH,  PENNSYLVANIA. 

[Officml  numherj  41.J 

Latitude 40^  32' 

Ixjngitude 80^    2' 

Elevation  of  barometer  above  mean  sea-level ,. 776.98  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.956 

Mean  temperature  for  the  year  ending  Juue  30,  1878 , 540.7 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 32.53  inches. 

The  office  is  located  in  room  18,  third  floor,  Fii\st  National  Bank  build- 
ing, comer  Fifth  avenue  and  Wood  street. 

Sergeant  George  W.  Hay  continues  in  charge,  and  is  energetic  and  effi- 
cient. Two  assistants.  Privates  J.  B.  Chapman  and  C.  P.  Rowley,  were 
discharged  the  service  during  the  year  for  misconduct.  The  present 
force  consists  of  the  sergeant  and  one  private  of  the  Signal  Corps  and  a 
civilian  printer  as  assistants. 

The  station  was  inspected  in  Januarj',  1878,  by  Lieutenant  Buchanan, 
and  was  found  in  good  condition. 

Three  hundred  and  seventeen  post-offices  and  sixteen  persons  have 
been  furnished  with  the  Fanners'  Bulletin  from  this  ininting-office. 

The  location  of  the  office  and  ]>ositioii  of  instruments  remain  unchanged. 

The  newspapers  of  the  city  continue  to  devote  a  liberal  amount  of 
space  to  the  weather  reports.  The  classes  of  citizens  deriving  the 
greatest  amount  of  benefit  from  the  reports  are  rivermen  and  farmers. 

Highest  water  in  the  river,  18  feet  2  inches,  occurred  on  November  25, 
1877,  and  lowest  water,  0  foot  7  inches  below  bench-mark,  on  October 
2  and  3,  1877. 

PUBLICATIONS. 

Number  of  Farmers'  Bulletins iHsued  during  the  year  endinc  June  30,  1878 ....  104, 315 

Number  of  BuUetius  (manifold)  issued  during  the  year  ending  June  30,  1878. .  6, 086 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1878 624 

Number  of  Forms  22  issued  during  the  year  ending  Juno  30,  1878 183 

Number  of  Forms  26  issued  during  the  year  ending  June  30,  1878 1, 820 

Total. 113,028 

*  Eleven  montlis  only.    Observations  began  July  28,  1877. 
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PORT  HURON,  MICHIGAN. 
[Official  number^  103. J        "^ 

Latitude 429  58' 

Longitnde H29  29' 

Elevation  of  barometer  above  mean  sea-level 630  feet. 

Mean  barometer  for  the  year  ending  June  30,  187B 29.9:^ 

Mean  temperatnre  for  the  year  ending  June  30,  1878 49^.3 

Amoont  of  rain-fall  for  the  year  ending  June  30, 1878 31. 20  inches. 

The  office  is  located  in  the  city-hall.   * 

Sergeant  J.  E.  Mayhew  was  discharged,  re-enlisted,  and  reassigned  to 
this  station  February  5,  1878. 

One  assistant  was  discharged  for  misconduct,  and  two  were  transferred 
to  duty  at  office  of  the  Chief  Signal  Officer. 

The  office  was  inspected  by  Lieut.  James  A.  Buchanan  in  February, 
1878,  who  rejwrted  it  in  excellent  condition. 

Kerosene  has  been  substituted  for  lard  oil  in  the  signal-lantern  with 
very  good  results.  The  cautionary  signal  can  be  seen  fi*om  all  parts  of 
the  harbor. 

Sergeant  Mayhew  reports  that  a  strong  interest  is  taken  in  the  service 
by  the  steamboat  companies  and  mariners. 

The  location  of  the  office  and  position  of  instruments  have  remained 
nnehanged  since  the  last  rejwrt. 

Sergeant  J.  E.  Mavhew  on  leave  of  absence  from  February  12  to  23, 
1878. 

Lake  navigation  ojiened  on  March  24, 1878,  the  steamer  Evening  Star 
making  first  trip  from  port. 

Of  thirty  cautionary  signals  which  were  displayed  at  this  station,  nine 
were  rei>orted  justified  and  twenty-one  not  justified. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  displays: 

August  23,  1877, — ^The  schooner  Valentine,  which  left  durine  the  display,  was  hadly 
injured,  having  encountered  a  severe  storm  a  short  distance  hoxn  the  station. 

(^fetobrr  y  an//  9,  1877. — Several  vessels  that  left  during  the  display  were  towed  hack, 
badly  injurecl  by  encountering  a  severe  storm. 

March  23  to  25,  1878. — ^The  schooners  Athenian  and  Crawford  were  damaged  duriug 
the  gale. 

April  24  and  25,  1878. — ^Two  schooners  were  driven  into  port  from  Lake  Huron. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30, 1878.. ..   1, 984 

Number  of  Local  RejMirts  issued  during  the  year  ending  June  30.  1878 312 

Number  of  Forms  22  issued  duriug  the  year  ending  June  30,  1878 29 

Total 2,305 

PORTLAND,  MAINE. 
[Official  number  J 12.] 

Latitude 430  40^ 

Longitude 7(P  16' 

Elevation  of  barometer  above  moan  si^a-level 45.45  feet. 

Mean  barometer  for  the  year  ending  Jime  30,  1878 29.952 

Mean  temperature  for  the  year  ending  June  30,  1878 49°.3 

Amoant  of  rain-fall  for  the  year  ending  June  30,  1878 45.61  inches. 

The  office  is  located  in  the  custom-house  on  Fore  street. 
No  change  has  been  made  in  the  force  on  duty,  nor  has  any  change 
been  made  in  the  location  of  office  or  position  of  instruments. 
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The  work  of  the  station  has  been  satisfactorily  perfonned.  The  station 
was  not  inspected  during  the  year. 

The  interest  in  the  service  continues  the  same  as  at  former  reports. 
Various  conflicting  opinions  are  expressed  in  regard  to  the  value  of  the 
display  of  "cautionary  off-shore  signals"  at  this  port.  The  matter  was 
thoroughly  discussed  by  the  meteorological  committee  of  the  Board  of 
Trade,  and  the  report  made  by  them  to  the  board  was  a  favorable  one. 

Extoicts  from  the  semi-annual  reports  of  the  sergeant : 

The  small  percentage  of  verifications  on  the  display  of  cautionary  sisals  is  due  to 
the  fact  that  the  storm  may  not  he  felt  in  the  immediate  vicinity  of  Casco  Bay,  an<l 
still  he  quite  severe  forty  or  fifty  miles  off  the  coast ;  this  has  heen  the  case  several 
times  when  the  signal  was  reported  as  not  justified  in  immediate  vicinity.  The  displays 
of  signals  are  geueraUy  heeded  hy  mariners  at  this  port,  except  through  the  summer 
months. 

The  observer  has  been  called  frequently,  during  the  t4>rm  of  court,  to  give  testimony 
in  regard  to  the  weather  at  different  periods,  extending  as  far  hack  as  1871.  Many  of 
the  cases  on  trial  have  tumetl  on  the  evidence  given  by  the  observer,  and  large  simis 
of  money  saved  from  being  illegally  paid. 

Fifty-two  cautionary  signals  were  displayed  during  the  year,  of  which 
number  twenty-one  were  justified  and  thirtj-one  not  justified. 

Fourteen  cautionary  off-shore  signals  were  displayed,  of  which  number 
six  were  justified,  five  as  to  direction,  and  three  not  justified. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  the  displays : 

October  4  to  6,  1877. — All  vessels  remained  in  port,     A  few  minor  casualties  occurred. 

November  5  and  6,  1877. — Very  heavy  s<»a  outside.  Steamers  were  generally  delayed ; 
signal-lantern  was  kept  lit  with  great  difficulty. 

January  4  to  6,  1878. — Brisk  winds  prevailed*  during  the  display.     Heavy  snow  fell. 

January  10  to  12,  1878. — Harbor  very  rough.     Several  minor  casualties. 

January  30  to  February  2, 1878. — A  severe  gale  prevailed  along  the  coast.  Mails  were 
generally  delayed. 

March  27  to  30,  1878. — A  small  boat  with  two  men  was  swamped  near  Long  Island ; 
one  man  drowned. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1878....  3, 172 
Number  of  Forms  15  (manifold)  issued  during  the  year  ending  June  30, 1878....  2, 028 
Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 84 

Total 5,284 

PORTLAND,  OREGON. 

[Offieiul  number y  74.] 

Latitude 45^30^ 

Longitude 122°  27' 30"^ 

Elevation  of  barometer  above  mean  sea-level 96  feet  10  inches. 

Mean  barometer  for  the  year  endin^^  June  30,  1878 30.036 

Mean  temperature  for  the  year  ending  June  30,  1878 54^,6 

Amount  of  rain-fall  during  the  year  ending  June  30, 1878 59.16  inches. 

The  office  is  located  on  First,  between  Ash  and  Pine  streets, 

Onlers  were  issued  June  10,  1878,  transferring  Sergeant  E.  Lloyd  to 
Visalia,  CaL,  and  directing  Corporal  Hermann  to  take  charge  of  this 
station. 

Sergeant  Lloyd  had  given  satisfaction  and  was  relieved  on  account  of 
ill  health.    There  is  one  assistant  on  duty  at  this  station. 

No  insi>ection  has  been  made  since  date  of  last  report. 

This  office  was  moved  on  January  1,  1878,  into  the  bank  building  of 
the  Oregon  and  Washington  Trust  Company,  situated  on  First,  between 
Ash  and  Pine  streets,  one  block  from  the  telegraph-office. 

On  August  18,  1877,  live  stations,  Olympia,  Roseburg,  Red  Bluff, 
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Sacramento,  and  San  Francisco,  commenced  reporting  here^  the  reports 
of  which  stations  are  bulletined  twice  a  day  and  posted  m  the  most 
prominent  locations  in  the  city.  The  reports  are  also  published  daily  by 
fomr  daily  newspai)ers. 

PUBLICATIONS. 

Xnmber  of  BuUetiuB  (manifold)  issued  during  the  year  ending  June  30, 1878 4, 284 

Namber  of  Local  Reports  iswued  during  the  year  ending  June  30,  1878 447 

Xomber  of  Fonns  22  issueil  during  the  year  ending  June  30,  1878 70 

Total 4,801 

PORTSMOUTH,  XORTH  CAROLINA. 
[Offieinl  number  J  137.] 

Latitude  5:P  2' 

Longitude 76°  4' 

Has  no  barometer. 

The  office  is  located  in  the  United  States  marine  hospital. 

Private  W.  Daly  relieved  Private  R.  F.  Straine  December,  6,  1877, 
and  ctmtinues  in  charge  of  station,  ^ving  satisfaction  by  his  attention 
to  dnty.  He  has  an  assistant,  and  tlie  line  on  this  repair  section  has 
been  thorou|?hly  patrolled  and  kept  in  order.  Much  temporary  trouble 
has  been  caused  by  the  reopening  of  \\lialebone  Inlet,  the  poles  near 
it  being  fretpiently  washed  out.  This  inlet  has  now  filled  up.  The  same 
meteorological  observations  have  been  taken  as  during  the  i)receding 
year.  The  observations  have  been  regularly  taken  since  an  assistant 
was  sent  to  station,  April  23,  1878,  and  forwarded  by  mail. 

No  change  in  the  location  of  office  or  instruments  was  made  during 
the  past  six  months. 

The  station  was  established  mainly  as  a  repair  station,  and  is  veiy 
necessary  as  such,  in  consequence  of  the  exti^emely  low  beach  from  Hat- 
XerjL»  to  Whalebone  Inlet. 

The  cable  at  Ocracoke  Inlet  is  in  charge  of  this  station,  and  requires 
much  care  in  stormy  weather,  in  consequence  of  the  shifting  of  the 
points  of  beach. 

The  cable  at  Ocracoke  Inlet  was  waiihed  from  its  fastenings  during  the 
severe  storm  of  January  30  and  31.  As  it  was  well  secured  to  buoys  in 
anticipation  of  trouble,  it  was  easily  found  and  secured.  Sergeant  Rob- 
inson arrived  and  took  charge  of  repairs  February  2 ;  he  spliced  six 
hondred  and  eleven  yards  to  north  end,  removed  the  boxing  from  south 
end,  and  attached  the  ends  of  cable  to  the  box-poles  by  means  of  chains 
provided  for  the  purpose.  Since  then  this  cable  has  caused  no  trouble 
whatever,  and  is  now  in  good  condition. 

Februar>^  19  to  21,  sixty-three  iron  poles  were  put  up  at  Whalebone 
Inlet  under  the  supervision  of  Sergeant  Robinson.  They  have  been 
found  very  useful,  as,  owing  to  the  strong  currents  and  constant  chang- 
ing of  the  beach,  wooden  poles  could  not  have  been  kept  up ;  some  even 
of  these  heavy  iron  poles  were  washed  out,  but  only  in  cases  where  the 
beach  was  cut  to  a  depth  of  fit)m  four  to  six  feet. 

The  only  other  point  on  this  section  where  much  trouble  was  found  is 
known  as  "  The  Wells."  Iron  poles  will  be  placed  here  as  soon  as  they 
can  be  obtained. 

The  following  extracts  are  made  fit)m  the  semi-annual  reports  from 
this  station: 

The  Briti«h  bark  Henry  Pelham,  of  Cork,  Ireland,  came  ashore  within  one  mile  of 
Oencoke  Inlet  is  the  southeast  gale  of  February  21  and  22.    The  disaster  was  reported 
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over  the  coast  t^^leffraph  line  with  all  possible  dispatch.  Assistance  was  promptly 
rendered  from  Norfolk,  Va.  The  British  consul  at  Norfolk,  Va.,  took  charge  of  the 
cn^w.  In  this  ca«e  the  captain  stated  that  were  it  not  for  the  aid  rendered  from  thiB 
ofHce  his  vessel  would  have  been  a  total  loss.  She  was  successfully  floated  March  22, 
«nil  towed  to  Norfolk,  Va. 

The  steamer  Acadia,  of  Boston,  put  in  here  May  13,  1878,  short  of  coal.  Telegrams 
were  sent  to  Newbeni  and  Norfolk,  asking  assistance,  which  was  rendered  from  the 
hitter  place,  and  the  steamer  proceeded  on  ner  voyage  all  well. 

PUNTA  KASSA,  FLORIDA. 
[Official  number  J  59.] 

Latitude 26^  a6' 

Longitude 82^  Ky 

Elevation  of  barometer  above  mean  sc^a-level 17  feet. 

Mean  barometer  for  the  year  ending  June  .30,  1878 *30.027 

Mean  temperature  for  the  year  ending  June  30,  1878 *74°.2 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 54.54  inches. 

The  office  is  located  in  a  small  building  erectM  for  the  observer. 

Sergeant  McFarland  was  arrested  by  the  United  States  marshal  on 
eharge  of  smuggling,  and  sent  to  Key  West  for  trial.  He  was  acquitted 
by  the  court,  and  was  then  transferred  to  Lynchburg,  Ya.,  for  duty. 

Mr.  Fleming,  a  citizen,  took  charge  of  the  station  from  November  6 
until  aiTival  oi  Private  Koby,  December  4,  1877. 

Private  C.  W.  Eoby  was  ordered  to  this  station,  but  ui)on  his  arrival 
])ronounced  himself  incompetent  to  perform  the  duties  required  of  him. 
He  was  either  incompetent  or  willfully  neglected  his  duties,  and,  Jan- 
uary 29,  orders  were  issued  for  his  discharge  from  the  ser\ice.  Sergeant 
A.  W.  Browne  was  then  i)laced  in  charge,  and  has  given  satisfaction. 
Upon  his  arrival  lie  found  the  records  of  the  office  incomplete,  and  has 
thus  had  much  additional  labor  placed  upon  him  to  complete  these 
records  to  date. 

The  station  wa^s  inspected  by  Lieutenant  McClellan  in  April,  1878,  and 
found  in  good  order. 

RED  BLUFF,  CALIFORNIA. 

[Official  numher^  143.] 

Latitude 400  10* 

Longitude 122^16' 

Elevation  of  Viarometer  above  mean  sea-level ;i37.64  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878. 29.931 

Mean  temperature  for  the  year  ending  June  30,  1878 €3^.9 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 53. 17  inches. 

The  office  is  located  on  the  third  floor  of  CrandalPs  Building,  on  Main 
street. 

Sergeant  R.  R.  Rodgers  continues  in  charge  of  this  station,  and  renders 
all  reports  in  a  prompt  and  satisfactory  manner.  The  station  has  not 
been  inspected  since  it«  establishment. 

The  regular  series  of  observations  were  commenced  the  morning  of 
July  1,  1877,  and  regular  re|K)rts  have  been  transmitted  to  the  Chief 
Signal  Office,  Washington,  D.  C,  via  the  Western  Union  Telegraph 
Company,  up  to  this  date. 

liegular  reports  have  been  received  thrice  daily  from  three  stations, 
viz :  Portland,  Oreg.,  Olympia,  Wa«h.,  Roseburg,  Greg. ;  these  reports 
liave  been  issued  for  public  information  by  means  of  the  daily  bulletin, 
4ind  liave  been  of  the  greatest  interest  to  the  citizens  of  Red  Bluff,  Oal., 

*  One  obgervation  miiwed  in  September  and  three  in  November,  1877. 
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m  much  so  that  after  ft-eqneut  rexjuests  on  the  jiart  of  the  merchants 
and  business  men  of  the  town,  rei>orts  fiom  Sacramento,  Cal.,  have  been 
received  three  times  daily  since  December  15,  1877. 
Extracts  from  the  semi-annual  reports  of  Sergeant  Rodgers : 

Stock  owners  and  wood  merchants  have  freciiiently  informed  me  that  the  reports 
lulled  daily  here  have  been  of  the  ifreatest  value  to  them. 

The  two  local  papers  being  weeklies,  the  dav's  observations  previous  to  the  issue, 
together  with  such  notes  for  the  week  as  may  be  of  imi>ortauee,  have  been  furnished 
and  have  been  published. 

Seven  of  the  most  prominent  places  are  provided  with  buUetiu-boanls  (for  manifold 
buUetins),  on  which  bulletins  ai*e  regularly  iK>ste4l. 

PUBLICATIONS. 

Xamber  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1878.. .  6,246 
Xomber  of  Forms  22  issned  during  the  yetu"  ending  June  30,  1878 •....         44 

Total 6,290 

ROCHESTER,  NEW  YORK. 
[Official  number y  32.] 

Latitude 43°  8 

Longitude 77©  51' 

Elevation  of  barometer  alxive  mean  sea-level 584.1  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.946 

Mean  temperature  for  the  year  ending  J  une  30,  1878 50° ^5 

Amount  of  rain-fall  for  the  year  ending  J  une  30,  1878 45.41  inches. 

The  office  is  located  in  room  212  Powers  block. 

Sergeant  E.  B.  Garriott  continues  in  chai-ge,  with  Private  J.  E.  Mil- 
ler as  assistant.  One  assistant  was  traiisfeiTe<l  to  office  of  Chief 
Signal  Officer  during  the  year.  The  telegraphic  and  local  reports  have 
been  promptly  rendered.  The  office  has  not  been  inspected  since  date 
of  last  report. 

Sergeant  Garriott  was  absent  from  station  on  leave  from  May  16  to 
May  31,  1878. 

Navigation  closed  at  Charlotte,  the  port  of  Kochester,  on  the  2l8t  of 
November,  no  boats  leaving  after  that  date. 

The  first  cautionary  signal  of  the  season  was  displayed  on  the  16th 
of  March,  although  navigation  did  not  open  at  Charlotte  until  the  4th 
day  of  April. 

Extracts  from  the  semi-annual  reports  of  the  sergeant : 

The  good  wiU  of  the  press  and  their  disposition  to  forward  the  interest  of  the  serv- 
ice by  ||p\'ing  so  much  space  to  publications  of  rei>ort8  is  very  encoura^ng.  No 
heartier  sapport  could  be  wished  for  than  is  given  the  service  by  the  press  of  this 
city. 

The  reports  and  indications  received,  posted^  and  published  at  this  place  are  con- 
sulted and  studied  by  all  classes,  and,  as  the  public  are  becoming  more  and  more  con- 
vinced of  their  accuracy  and  reliability,  the  demand  for  them  continues  to  increase. 
The  records  of  this  office  are  often  consulted  by  lawyers  in  connection  with  lawsuits, 
and  the  data  obtained  is  always  taken  as  conclusive. 

Referring  to  the  displays  which  were  not  justified  at  this  place,  I  would  state  that 
in  a  generality  of  cases  high  winds  were  reported  on  the  lakes  while  they  were  dis- 
played here.  rTo  disasters  were  reported  as  having  been  caused  by  storm  for  which 
no  signals  irere  ordered.  The  siguals  are  of  considerable  benefit  to  builders,  roofers, 
contractors,  dec,  as  heavy  winf£  w4U  sometimes  do  serious  damage  to  unfinished 
Hoildings  and  miroofed  h<»uses. 

Twenty-six  cautionary  signals  were  displayed  during  the  year,  of 
which  number  ten  were  reported  justified  and  sixteen  were  not  jus- 
tified. 
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The  sergeafit  remarks  as  follows  iu  reference  to  some  of  these  dis- 
l)lays : 

September  6,  1877. — Rough  weather  reported  ou  the  lake. 

October  [\  to  5,  1877. — Tlie  yacht  Ida  capsized  ;  no  lives  were  h>8t. 

Xovember  2  to  3,  1877. — Several  minor  casualties  are  reported. 

Is'orember  5  and  6,  1877. — The  schooner  Delos  de  Wolfe  went  ashore  near  Charlotte, 
and  became  a  total  wreck. 

May  19  to  21,  1878. — Much  damage  was  done  to  the  wheat  crop  hy  the  hail  accom- 
panying the  storm.     One  man  was  killed  by  lightning. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1878..  4,329 

Number  of  Local  Reports  issueci  during  the  year  ending  June  30,  1878 1 ,  039 

Number  of  Forms  15  (manifold)  issued  during  the  year  ending  June  30,  1878  ..  238 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 94 

Total 5,700 

ROSEBURG,  OREGOX. 
[  Official  n  u  m  her^  1 40.  ] 

Latitude 43°  lO' 

Longitude 123°  W 

Elevation  of  barometer  above  mean  sea-level 53G.98  feet. 

Mean  barometer  for  the  year  entling  June  :I0,  1878 *.?0.018 

Mean  tvmiwratun*  for  the  year  en<ling  June  30,  1878 *52^.8 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 *43.29  inches. 

The  office  is  loeate<l  ou  the  ea%st  side  of  Jackson  sti*eet,  between  Oak 
and  Wa«hing:ton  streets. 

Sergeant  J.  Daseonib  arrive<l  to  oi)en  station  on  the  18th  of  June,  1877, 
and  at  once  seciireil  the  room  now  ocen))ie<l  as  an  office,  but  owing  to  the 
fact  that  it  wa«  iu  an  unfinished  condition^  did  not  take  i)08ses8ion  until 
the  12th  of  the  following  mouth.  In  compliance  with  telegraphic  in- 
structions receive<l  by  him  July  15,  Sergeant  Da^comb  commenced  send- 
ing i>artial  reiwrts  on  that  date.  The  office  stores  arrived  on  the  loth 
of  August,  after  which  ftill  rejiorts  were  sent. 

Regular  tri-daily  rejiorts  are  received  from  Portland,  Oreg.,  and 
Olympia,  Wash.;  these,  together  with  rei>ort8  taken  here  at  same 
time,  are  bulletined  and  jiosted  in  stage  office.  Weekly  means  and 
amount  of  rain-fall  are  fiimished  to  the  weekly  pai)er  (Western  Star), 
and  are  published  for  the  benefit  of  its  readers. 

Extracts  from  semi-aimual  reiH>rts  of  the  sergeant : 

Judge  Mi*sher  nH|Ut»t4t«Hl.  on  In^half  of  the  farmers,  that  this  office  would  fiimitidi  a 
daily  mean  rt»|H>rt  for  w«H'ks  ending  W'«»«liu»8i!ay.  to  l»e  published  iu  the  Western  Star 
newspajHT.     The  re]H>rt  is  fumishwi  and  i>nblishe*l  n»gularly. 

IVrs^Mis  understanding  the  st»rvice  s)>eaK  of  it  in  the  highest  terina  of  praise;  in  fact 
all  ola^^^'s  take  a  dtn^p  interest  in  it,  and  are  anxious  to  leani  aU  about  it. 

The  station  has  not  been  inspected  since  it  was  opened. 

Pl'BLICATlONS. 

Knmber  of  Bulletins  ( nianit>^d>  issue^l  durinjr  the  year  endinjr  June  30,  1?*78 1, 489 

Number  of  Forms  ;ii  issued  during  the  year  emUiig  Jnn^  30,  lc78 20 

Ti^Al 1.509 

•Elevt'U  months  only;  ol^servatioii*  began  July  IS,  1877. 
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SACRAMENTO,  CALrFORNIA. 
\Offidal  number  J  144.] 

Utitude 38<5  :J5' 

Longitude 121°  31' 

Elevation  of  barometer  above  mean  8<»a-level 76.33  fc»et. 

Mean  barometer  for  tbe  year  ending  June  3(),  1878 29.950 

Mean  temperature  for  the  year  ending  June  30, 1878  61^.8 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 24.86  inches. 

The  office  is  located  in  the  northwest  comer  of  St.  George  Building, 
Fourth  street. 

This  station  was  opened  with  the  morning  telegraphic  report  of  the 
first  of  July,  1877,  since  which  time  observations  have  been  taken  un- 
interruptedly. 

The  two  daily  newspapers  of  the  city  have  regularly  published  local 
observations  and,  for  some  time^  the  reports  from  other  stations. 

Sergeant  B.  B.  Watkins  continues  in  charge  and  gives  satisfaction. 

Extracts  from  the  semi-annual  reports  of  the  sergeant : 

I  have,  since  November  27,  1877,  taken  daily,  at  2.45  p.  m.,  local  time,  an  observa- 
tion of  the  fluctuations  of  the  Sacramento  River  by  the  nver-gauge  <if  1849,  whose  low- 
water  mark,  or  zero,  is  the  lowest  point  to  which  the  river  fell  in  1849. 

The  moet  important  event  of  the  half  year  was  the  flood,  caused  by  the  breaking  of 
the  levee,  in  the  early  morning  of  February  5,  ftill  accounts  of  which,  accompanied 
by  extracts  from  local  newspajwrs,  were,  from  time  to  time,  promptly  sent  to  the  cen- 
tnl  office.  On  accoimt  of  tne  river  remaining  so  long  out  of  its  banks,  cellars  and  the 
^[roands  ^nerally  in  the  city  became  so  8aturate<l  that  there  has  been  an  unusual 
imount  of  sickness,  chiefly  typhoid  fever  and  chills  and  fever. 

The  rainy  season  for  1877  and  1878  began  October  21,  1877,  and  ended  May  31,  1878, 
total  amonnt  of  rain-fall  being  24.87 ;  the  normal  amount  is  said  to  be  18  inches.  It 
is  said  the  amomit  before  January  1,  1878,  is  generally  the  same  as  afterwani,  but  the 
pMt  season  showed  a  vast  discrepancy — 3.24  inches  and  21.63  inches  respectively. 

Ad  earthquake,  shock  quite  lively,  on  May  8. 

A  light  hail  on  January  22d.  A  little  ice  in  January,  and  frost  in  January  and 
Harrh.     Fog  in  January  and  Febniary. 

Almond  and  peach  tree*  were  in  bloom  early  in  February,  also  some  flowers.  Roses 
▼ere  blooming  in  the  open  air  all  the  winter.  Willow  and  other  tret^s  were  beginning 
to  leaf  in  Februar>\     Grass  green  the  whole  year. 

PUBLICATIONS. 

Xomlier  of  Balletins  (manifold)  issue<l  during  the  year  ending  June  30,  1878  ...  2, 769 

Ninnber  of  Lo<*al  Rejwrts  issued  during  the  year  ending  June  30,  1878 737 

Xomber  of  Fonns  22  issued  during  the  year  ending  June  30,  1878 32 

Total 3,538 

SALT  LAKE  CITY,  UTAH  TERRITORY. 

[Official  numbevy  70.] 

Utitade 41°  10' 

Longitude  112°  00' 

Ekvation  of  barometer  above  mean  sea-level 4, 362.25  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 '29.950 

M^n  temperature  for  the  year  ending  June  30, 1878 *52^.6 

Amoont  of  rain-fall  for  the  year  ending  June  30,  1878 18.32  inches. 

The  office  is  located  in  Wasatch  Hotel,  comer  of  Main  and  South  Sec- 
ond streets. 

Sergeant  W.  McGilli\Tay  continues  in  charge.  He  was  discharged 
and  re-enlisted  at  Camp  Douglas,  Utah,  promoted  a  sergeant  and  reas- 
«^ed  to  station  August  21,  1877. 


• 


One  observation  missed  in  September,  1877. 
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Lieut.  James  A.  Buchanan,  acting  signal  officer,  inspecteil  the  station 
in  March,  1878.    He  reporteci  it  in  fair  condition. 

Since  the  date  of  last  report  no  changes  have  been  made  in  the  loca- 
tion of  the  office,  or  in  position  of  the  instruments. 

Sergeant  McGillivray  reports  that  citizens  of  Salt  Lake  City  manifest 
no  interest  whatever  in  the  reports  from  other  stations.  Local  data,  so 
far  as  it  relates  to  precipitation,  moisture,  and  temperature,  is  frequently 
asked  for,  both  by  individuals  and  for  publication. 

Extracts  from  the  semi-annual  reports  from  the  station : 

The  surveying  parties  of  Major  PoweU  and  Lieuteuaut  Wheeler  compare  their  bar- 
ometers with  the  office  stanclanl. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30, 1878....  2, 573 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1878 591 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 75 

Total 3,239 

SAN  DIEGO,  CALIFORNIA. 
[Official  number y  75.] 

Latitude 32^  44' 41" 

Longitude 117°  8*  0" 

Elevation  of  barometer  above  mean  sea-level 67.1  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.993 

Mean  temperature  for  the  year  ending  June  30,  1878 61°.3 

Amount  or  rain-fall  for  the  year  ending  June  30, 1878 16. 10  inches. 

The  oflBce  is  located  in  room  Xo.  4,  in  building  comer  of  D  and  Fifth 
streets. 

Sergeant  M.  M.  Sickler  continued  in  charge  until  March  7, 1878,  at 
which  time  the  station  was  placed  under  the  immediate  charge  of  the 
officer  in  charge  of  the  military  telegraph  line,  Ueutenant  Booth,  acting 
signal  officer.  Sergeant  Sickler  is  still  the  observer,  and  has  given  sat- 
ismction  in  every  respect. 

The  San  Diego  Union  and  San  Diego  News  commenced  August  23 
and  27  publishing  a  press  report,  comprising  reports  from  stations  in 
California  and  Arizona.  The  same  papers  have  continuecl  the  publica- 
tion of  daily  local  reports  and  Form  22. 

The  station  ha«  not  been  inspected  during  the  year  by  an  officer  of  the 
Signal  Corps. 

By  order  of  the  Chief  Signal  Officer  the  office  was  moved  from  Hor- 
ton's  Bank  block  to  the  building  corner  Fifth  and  D  streets  on  April 
24,  1878.  This  removal  changed  the  elevation  of  barometer  from  66  to 
67.1  feet  above  sea-level,  and  the  thermometer  from  23  to  19.6  teet.  rain- 
gauge  from  42  to  31  feet,  anemometer  from  60  to  49  feet,  and  wind- vane 
from  61  to  5;^  feet  above  the  ground. 

There  has  been  no  change  in  the  working  force  or  the  number  of  reports 
received. 

Tlie  following  extracts  are  made  from  the  semi-annual  reports  of  Ser- 
geant Sickler : 

On  January  13,  1878,  I  commeneed  the  issue  of  daily  buUetins,  which  are  posted 
regularly  hi  telegraph  office  and  furnished  the  local  press  for  publication. 

The  office  has  been  inspected  at  various  times  by  members  of  meteorologieal  com- 
mittee, and  this  part  of  their  duty  seems  to  be  conscientiously  performed. 
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PUBLICATIONS. 

Xmnberof  Bulletins  (manifold)  issned  during  the  year  end iiijf  June  30, 1878 1, 152 

Number  of  Local  Reports  ifwued  during  the  year  ending  June  :U),  IH78 873 

Number  of  Forma  22  iiMUed  during  the  year  ending  June  30,  lr<T8 24 

Total 2,041) 

SANDUSKY,  OHIO. 
[Official  number^  184.] 


c  .>7/ 


Utitade 41 

Lmigitnde 8:^°  4:>' 

Elevation  of  barometer  above  mean  sea-level 638.5  iV^-t. 

Mean  barometer  for  the  year  eudin|;  June  30,  1878 *2l>.973 

Mean  tempeTatnre  for  the  year  ending  June  30,  1878 *5P.9. 

Amoant  of  rain-fall  for  the  year  ending  June  30, 1878 *36.01  inches. 

The  office  is  located  in  tlie  West  House,  the  largest  hotel  iu  the  city* 
on  the  comer  of  Water  street  and  Columbus  avenue,  the  two  i)Hncipai 
streets,  contiguous  to  the  Western  Union  Telegi'aph  office,  with  the 
Atlantic  and  Pacific  Telegi*aph  office  in  the  saine  buiUling,  and  within 
a  block  of  the  post-office.  The  office-room  is  on  the  fifth  fioor^  and  is  of 
easy  access.  The  office  has  two  windows  facing  nearly  noi'th,  from  one 
of  which  the  instrument-shelter,  of  the  standard  pattern,  is  built. 

Sergeant  McComas  opened  this  station  and  remained  in  charge  until 
February  7,  1878,  when  he  was  reduced  to  the  rank  of  a  private  soldier 
and  ordered  to  Fort  Whipple  for  dischai'ge.  Sergeiint  C.  R.  Daw  was 
then  placed  in  charge,  but  failed  and  neglected  to  render  certain  re- 
ports called  for  fix)m  Office  of  the  Chief  Signal  Officer,  and  was  for  this 
cause  reduced  to  the  rank  of  pri\'ate.  Notwithstanding  this  punishment, 
Private  Daw  still  neglected  to  comply  with  orders,  and  Sergeant  W.  A. 
)Ias8ey  was  assigned  to  the  station  June  11,  1878.  Private  Daw  has 
since  been  discharged  the  senice. 

The  station  was  inspected  by  Lieutenant  Buchanan  in  Februarj^,  1878, 
aad  wa«  foand  m  excellent  condition. 

The  sergeant  reports  that  the  cautionary  signal,  when  displayed  from 
the  dome,  can  be  i>laiidy  seen  from  every  portion  of  the  harbor. 

The  first  observation  was  taken  at  7  a.  m.  of  August  2, 1877,  and  the 
first  telegraphic  rei)ort  was  sent  on  the  morning  of  the  same  date. 

There  has  been  no  change  in  the  location  of  oifice  or  iustruments  since 
the  oi>ening  of  the  station. 

Extracts  from  the  semi-annual  reports  from  the  station : 

The  last  sailing-veRsels  to  leave  here  were  the  barges  H.  8.  Wolbridge,  J.  T.  John- 
no,  and  C.  N.  Ryau,  in  tow  of  steam-liarge  Ohio,  to  Huron  Light,  and  the  last  arrival 
WM  the  gteam-barge  Oliio,  from  Huron,  on  the  same  date,  December  21,  1877. 

With  regard  to  tne  display  of  cautionary-  signals,  I  would  state  that  in  nearly  every 
imUDce  since  the  opening  of  this  station  the  display  has  been  beneficial,  and  in  a 
lEirat  many  instances  largely  so. 

The  interest  t^eu  in  the  service  at  this  station  is  very  great,  and  the  service  seems 
to  be  fully  appreeiate<l  by  all  classes ;  in  fact  the  reports  are  sought  and  eagerly  exam- 
ined not  only  by  the  mariner  and  the  vessel  owner  and  those  interested  in  commerce, 
Wt  by  the  fishermen  and  the  dealers  in  fish  (the  fish  interest  here  being  very  large). 

On*Janiiitf>'  5,  1878,  the  bay  was  closed  with  ice.  The  Golden  Eagle  came  to  en- 
tnnce  of  bay,  bnt  was  forced  to  return  to  the  islands,  on  account  of  the  blockade. 

Xavinition  opened  on  March  6,  1878,  when  the  steamer  Golden  Eagle  arrived  from 
hit-in-Bay,  with  freiuht,  being  the  first  boat  of  the  season. 

On  March  9,  1878,  the  Red  Jacket  cleared  for  Marblehead,  and  steamboat  H.  Bell 
cilUDeiiced  rnnning  to  points  in  the  bay. 

On  March  11,  1878,  the  steamer  R.  B.  Hayes  commenced  her  regular  trips  to  points 
ii  the  bay. 

^  Mean  of  10  months  and  30  days  only. 
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Thirty -three  cautionary  signals  were  displayed  during  the  year,  of 
which  number  twenty-seven  were  justified  and  six  not  justified. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  dis- 
plays : 

August  23,  1877. — Rough  weather  and  heavy  sea  reported  on  the  lake. 

September  6,  1877. — No  sailing- ve88elH  left  during  the  display.  Steamers  Gazelle  and 
Ferris  oniitt^4  their  regular  trijis. 

October  2  to  5,  1877. — Steamer  Ferris  remained  in  port.  The  propeller  Gazelle  had  a 
rough  passage. 

October  7  to  9,  1877. — No  vessels  left  during  the  display. 

October  19  to  22,  1877. — No  sailing-vessels  left  during  the  display.  The  yaeht  John 
Bender,  jr.,  went  to  pieces  east  of  Cedar  Point  light-house.  The  crew  were  saved. 
The  scow  Clippers  Vision  was  water-logged. 

October  ^  to27j  1877. — Lake  very  rough. 

April  22,  1878. — ^A  squall,  accompanied  by  thunder  and  heavy  rain,  occurred  during 
the  display. 

April  24  and  25,  1878. — A  severe  squall  blowing  down  telegraph  wires. 

June  7  to  9,  1878. — Lake  very  rough.     Steamers  were  delayed. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1878....  5,412 

Number  of  Ix>cal  Reports  issued  during  the  year  ending  June  30, 1878 320 

Number  of  Forms  15  (manifold)  issued  during  the  year  ending  June  30,  1878... •  2, 282 
Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 40 

Total 8,054 

SANDY  HOOK,  NEW  JERSP:Y. 
{Official  number^  112.] 

Latitude 40<5  28' 

Longitude 74^    V 

Elevation  of  barometer  above  mean  sea-level  29.25  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 30.000 

Mean  temperature  for  the  year  ending  June  30,  1878 54*^.  4 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 54.86  inches. 

The  office  is  located  at  the  Dortheast  point  of  Sandy  Hook,  between 
the  east  beacon  light  and  the  ordnance  building. 

Private  P.  J.  Huneke,  who  was  in  charge  at  date  of  last  report,  was 
promoted  to  corporal  October  1^  1877,  and  to  sergeant  May  6,  1878,  for 
attention  to  duty,  and  remains  in  charge  of  the  station.  Private  (xoss 
was  relieved,  on  account  of  sickness,  August  7,  1877,  and  replaced  by 
Private  R.  Chapman,  jr.,  w^ho  has  been  prompt  and  attentive. 

The  office  at  tliis  point,  which  wa«  located,  at  the  date  of  last  report, 
in  the  office  building  of  the  Engineer  Department,  was  moved,  on  the 
5th  and  6th  of  April,  1878,  to  the  building  of  the  Atlantic  and  Pacific 
Telegraph  Company,  situated  on  the  beach  on  the  northeast  i)oint  of 
Sandy  Hook,  N.  J.,  northw^est  of  the  ordnance  office. 

The  house  is  a  two-story  frame  building,  with  a  tow er  eight  feet  square 
and  sixteen  feet  high.  The  room  occui)ied  as  an  office  is  in  the  second 
story. 

The  instrument-shelter  is  located  in  front  of  the  northeast  window  of 
the  first  story  of  the  tower. 

The  anemometer  and  anemoscope  are  seemed  upon  the  roof  of  the 
tower. 

The  cautionaiy  signals  are  displayed  from  a  jointed  pole  fifty-two  feet 
high,  which  is  situated  forty  feet  northwest  of  this  buihiing. 

The  office  w^as  occupied  April  6, 1878.  The  removal  was  accomplished 
without  the  loss  of  an  observation  and  without  injury  to  any  instrument. 
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The  foUcmiiig  extracts  are  made  from  the  seini-aninial  reports  of  Ser- 
geant Iluiieke: 

Tb»»  interest  in  the  cautionary -signal  display  continues,  i\:u\  the  loss  of  the  head- 
light (cautionary  night  signal)  hy  hn»,  during  the  severe  storm  on  the  night  of  March 
iJt<»  ^,"1>7'!^,  is  greatly  regretted  by  all  interested  in  signals  at  this  point.  The  head- 
li|^ht  slu»we^d  a  tine  light  a  distance  of  ten  to  twelve  miles,  as  it  could  he  seen  nicely 
twin  the  NarrowH,  and  as  well  if  not  better  than  the  tlag  during  the  day,  which  is  not 
tl^  ca«e  with  the  lanterns. 

The  comnianders  of  sea-going  vessels  say  they  care  very  little  for  the  signals  in  New 
York  City ;  what  they  want  to  know  is  how  the  weather  is  mitside ;  hence  the  inquiries 
anr  uia^le  of  the  W<vrtem  Union  operators  by  telegraph  whether  this  station  has  signals 
hoiste<i  or  not. 

The  cautionary  off-shore  signal  is  considered  here  of  the  greatest  importance  to 
navigation. 

The  a^ent  of  the  Associated  Press  for  this  section,  Mr.  Whit-e,  stated  to  nie  that,  as 
a  rale,  the  Signal-Service  rejjort*  of  marine  disasters  were  far  ahead  in  time  of  any 
other  sonrcfs  of  iufomiatiou;  that,  for  instance,  in  the  cases  of  the  schooners  Lizzie 
ind  Xamari  and  the  Carrie  S.  Hart,  and  the  bark  Nellie  T.  Guest,  the  first  knowledge 
he  had  of  it  was  when  he  read  the  Signal-Service  report  of  the  same  in  the  papers, 
altbongh  he  was  in  this  neighl)orho(Kl  at  the  time. 

Seventy-nine  cautionary  signals  were  disiilayed  during  the  year,  of 
which  number  flfty-seven  were  reported  justilied  and  twenty-two  not 
justiiied. 

Of  thirty  cautionary'  oflf-shore  signals  disi)laye(l  during  the  year, 
twenty-three  were  justified,  three  Justified  as  to  direction,  and  four  not 
justified. 

In  regard  to  some  of  the  stomis  for  which  signals  were  ordereil,  Ser- 
geant iliineke  submits  the  following  remarks: 

Jamuarif  1,  IcTH. — Severe  northeast  gale  (niaxiniuni  velocity  AS  miles).  Vessels  re- 
nuined  in  harbor  during  display  of  cauticmary  signals  until  otf-shore  siguals  werfe 
br»teited^  when  fwean  steamers  ami  a  few  sailing- vessels  went  to  sea.  No  danuigedone 
to  !ihip]>ing. 

January  22-24, 1H78. — Severe  northwest  gale,  (maximum  velocity  64  miles).  Schooner 
Eva  Holmes,  after  losing  two  of  her  anchors,  was  driven  ashore  thix*e  miles  scnith  of 
thi?i  station.  Captain  Borden  says:  When  I  saw  the  signal  hoisted  I  made  all  possible 
prefiaration  for  rcmgh  weather;  but  the  gale  was  too  heavy.  The  Holmes  got  otf 
irithout  material  damage  on  the  2r)th. 

JuMuary  30  to  February  1, 1878. — Severe  northeast  gale  (uiaxinuim  veh)city  70  miles), 
aeeompauied  by  snow,  sleet,  and  rain.  Brig  Ella  M.  Tucker,  with  cargo  of  cottee 
from  Rio  Janeiro  for  New  York,  canu-  ashon*  lu'ar  life-saving  station  No.  6.  Vessel 
lod  cargo  total  loss.  Crew  saved  by  crew  of  life-saving  station  No.  H.  Signal  Ser\^- 
icr,  We»item  Union,  and  Atlantic  and  Pacific  telegraph  lines  and  poles  waslied  away 
It  the  Highlands.  The  high  tide  and  heavy  sea-swell  destroyed  the  track  of  the  New 
Jewey  Soathem  Railroad  between  the  highlands  of  Navesink  and  Seabright  for  a  dis- 
tance of  two  miles,  washing  the  rails  ana  ties  into  the  Shrewsbury  River.  The  Siren 
buoy,  ea»t  of  this  station,  was  carried  over  ten  miles  from  its  anchorage  and  thrown 
ashore  about  half  a  mile  north  of  life-saving  station  No.  2. 

Fehrmary  ^10,  1878. — Schooner  Thomas  G.  Smith  went  ashore  directly  in  front  of 
life-»«iving  station  No.  8.     Vessel  and  cargo  total  loss.     No  lives  lost. 

February  21-22,  1878. — About  1  a.  m.  February  22,  during  a  severe  east  gale  and 
<ienj*  fog,  while  a  heavy  sea  was  running,  schooner  Clements,  with  oystei*s  from  Vir- 
jrinia  for  Key  port,  went  ashore  alnrnt  two  miles  northed*  Wreck  Pond  Inlet.  Cargo 
total  loss-  No  lives  lost.  Three-masted  schooner  Maggie  McDonald  (cargo  pine  lum- 
Wr  and  gunpowder),  from  Philadelphia  for  New  York,  was  wrecked  about  5  a.  m.  Feb- 
ruan-  22  aVwiut  two  miles  north  of  Squan  Village.  Life-saving  crew  of  station  No.  9 
aa^isited  crew  and  p:wsengers  ashore.  Vessel  broke  up  soon  after  she  struck.  Part  of 
eargo  wan  ssived.  Information  of  the  above  wrecks  was  given  to  tugs  and  wrecking 
Reamer  Relief  immediately  after  the  news  reached  this  station.  Private  Cinipman 
'Jpene*!  station  at  Shark  River,  near  the  wrecks,  and  sent  detailed  reports.    . 

Marvk  2-3,  1878. — Sloop  L.  C.  Wallace,  of  Absecom,  N.  J.,  came  ashore,  at  12.15 
t  m.  Marcli  3,  about  one-third  of  a  mile  south  of  life-saving  station  No.  1,  whose 
"T^w  asHisted  to  fret  her  off  safely.     Weather  foggy  and  rainy. 

Marrh  24-26,  1878. — Severe  northwest  gale  attended  by  sno>v  (nuiximum  velocity 
'"4  aiilej^).  The  cautionary  night  signal  (head-light)  was  destroyed  by  fire  during 
*b*-  storm  on  the  night  of  the  24th  and  25th. 

JMBf  22,  1878. — Austrian  bark  Nicolo  Tomasso,  froui  Trieste  for  New  York,  ran 
isroand  on  Flinn's  Kuoll — towed  off  without  having  sustained  serious  (lamages. 

6  sio 
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The  repair  section  of  the  Signal  Service  coast  line  allotted  to  this  station,  extending 
from  Sandy  Hook  to  north  side  of  Bamegat  Inlet,  has  not  worked  as  well  as  it  did  in 
ihe  six  months  ending  December  31,  1877,  but  the  trouble,  with  a  few  exceptions,  has 
been  quickly  repaired. 

In  conclusion,  I  should  state  that  the  officers  of  the  Engineer  and  Ordnance  Depart- 
ment at  this  point  have  shown  a  very  kind  disposition  towards  the  service,  and  this 
station  is  under  many  obligations  for  favors  and  assistance  received  from  them. 

PUBLICATIONS. 

Number  of  Forms  15  (manifold)  issued  during  the  year  entling  June  30,  1878 100 

Number  of  Forms  22  issued  during  the  year  ending  June  ;iO,  1878 4 

Total 104 

SAN   FRANCISCO,  CALIFORNIA. 

[Offieml  number^  29.] 

Latitude 37°  47'  35" 

Longitude 122°  2o'  15 

Elevation  of  barometer  above  mean  sea-level 6C»  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.984 

Mean  temperature  for  tlu^  year  ending  June  30,  1878 : 56".t> 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 35.18  inches. 

The  oftice  is  sitiiatc^d  in  room  42  Merchants'  Exchange. 

On  November  6, 1S77,  Sergeant  S.  \V.  Beall,  who  had  been  in  charge  of 
this  station  since  June  30,  1874,  was  relieved  and  ordered  to  Albany, 
N.  Y.,  and  replace  I  by  Sergeant  Biinsmade  from  Chicago.  Private 
Coc^hran,  the  assistant,  was  ordered,  June  29, 1878,  to  take  charge  of  the 
Sacramento  station,  during  absence  of  Sergeant  Watkins. 

The  station  has  not  been  inspected  since  date  of  last  report. 

No  change  has  been  made  in  the  location  of  tins  office  or  position  of 
the  instruments  during  the  year. 

Since  the  date  of  last  report,  regular  reports  have  been  rec4?ived  from 
the  following  additional  stations,  viz,  Boise  City,  Deadwood,  Olympia, 
Pioche,  Red  Bluff,  Roseburg,  Sacramento,  Winnemucca,  and  Umatilla, 
and  reports  from  all  southern  and  Arizona  stations  have  been  discon- 
tinued. 

Extracts  from  the  semi-annual  reports  from  this  station : 

A  considerable  amount  of  interest  in  the  service  is  manifested  by  the  citizens  in  gen- 
eral;  and  many  inqniries  arc  made  at  this  office  for  back  meteorological  data,  and 
especially  the  amoimt  of  rain-fall,  which  is  verj*  closely  watched  and  recorded  through- 
out the  State. 

Reports  are  furnished  to  three  daily  and  five  weekly  papers,  and  fourteen  copies  of 
Forms  22  are  furnished  to  the  press  monthly,  and  are  published  in  full  or  a  synopsis 
given. 

Monthly  means  have  been  forwarded  to  office  of  the  Chief  Signal-Officer  by  mail 
each  month,  from  an  average  of  over  ninety  stations  on  the  Une  of  the  Central  Pacific 
and  South  racific  Railroad  and  connecting  branches,  and  since  April  1  the  means  from 
Roseburg,  Red  Bluff,  Portland,  Olympia,  San  Diego,  Los  Angeles,  and  Visalia  have 
been  telegraphed  to  this  station  and  forwarded  from  here  by  mail  on  the  1st  of  the 
month. 

Steamers  of  the  Pacific  Mail  and  Occidental  and  Oriental  Steamship  Lines  have  been 
taking  observations  at  sea,  and  the  barometers  of  these  vessels  are  compared  with  the 
station  barometer  when  they  arrive  at  this  port.  A  large  standard  barometer  for  such 
comparison  has  been  received,  and  put  up  in  a  case  in  the  Merchants'  Exchange  read- 
ing-room on  June  29th. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1878 2,230 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1878 1, 377 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 164 

Total 3,777 
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SAISITA  Pfi,  NEW  MEXICO. 

[Offlcial  nwinher^  69.] 

Latitude 35<5  41' 

Longitude 106°  10' 

Elevation  of  barometer  above  mean  sea-level 6,851  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.79K3 

Mean  teuiperature  for  the  year  eudmg  June  30,  1878 47o.l 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 15.11  inches. 

The  office  is  located  on  the  ground  floor  of  Johnson  Building,  on  east 
side  of  Main  plaza. 

Sergeant  B.  F.  Hough  was  in  charge  of  station  from  date  of  last  report 
until  December  8,  when  he  wiis  relieved  and  discharged  the  service  at 
his  own  request,  and  Sergeant  M.  Frost  wa«  assigned  to  the  station,  and 
remained  in  charge  until  March  23,  1878,  when  by  order  of  the  Chief 
Signal-Officer  the  station  was  placed  under  the  immediate  supervision  of 
the  officer  in  charge  of  the  New  Mexico  di\ision  of  the  United  States 
Military  Telegraph  lines.  Sergeant  Frost  has  continued  to  be  obsen^er, 
and  has  given  satisfaction. 

On  March  27, 1878,  the  office  was  removed  from  Sena  Building  to  office 
Tnited  States  Military  Telegraph  line  in  flohnson  Building. 

Extracts  from  the  semi-annual  reports  from  this  station  : 

Owing  to  the  presence  of  many  visitors  and  several  surveying  parties  in  Santa  ¥6 
dorin*;  the  past  six  months,  more  central  location  of  the  office,  &c.,  more  interest  is 
manifested  in  the  service  by  citizens.  Immigrants  and  railroad  men  have  frequently 
ealletl  fi»r  information.  Four  anen>id  barometers  and  several  thermometers  have  been 
compared  with  standard  instruments  at  the  station,  and  on  the  whole  I  miuit  say  the 
benefits  of  the  8er\'ice  are  beginning  to  be  appreciated. 

Frtrms  22  and  w<*ekly  reports  of  means  and  other  items  have  been  regularly  published 
by  the  Santa  F^  New  Mexican,  the  only  newspa]wr  in  the  town. 

PUBLICATIONS. 

Nmnber  of  Local  Reports  issued  during  the  year  ending  June  30,  1878 179 

XnmWr  of  Forms  22  issued  during  the  year  ending  June  30,  1878 23 

Total 202 

SAVANNAH,  GEORGIA. 
[Official  number^  22.] 

Latitude 32°  5' 

Longitude 81°  8' 

Elevation  of  barometer  above  mean  sea-level 87  feet. 

Metn  barometer  for  the  year  ending  June  30,  1878 30.036 

Mftin  temperature  for  the  year  ending  June  30,  1878 68^.3 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 52.44  inches. 

The  office  is  located  in  room  No.  13,  third  floor  of  Commercial  Build-, 
ing,  southeast  comer  of  Bay  and  Drayton  streets. 

Sergeant  J.  T.  Downes  was  relieved  by  Sergeant  Popple,  April  13, 
1878,  and  granted  Ave  months  firrlough,  with  permission  to  go  beyond 
the  sea.  Private  H.  White,  the  assistant,  was  replaced  by  Private 
Truesdell,  December  3,  1877,  and  ordered  to  duty  at  office  Chief  Signal- 
OflBeer. 

The  station  was  inspected  by  Lieutenant  McClellan,  Fifth  Infantry, 
and  acting  signal-officer,  in  March,  1878,  and  was  found  by  him  in  excel- 
lent order. 

The  Morning  News,  the  only  paper  issued  in  the  city^  publishes  a 
local  report  and  all  items  of  interest  relating  to  the  service. 
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The  station  has  been  frequently  inspected  by  the  members  of  the 
meteomlogieal  committee,  who  commend  its  workings. 

No  change  has  been  made  in  the  h)cation  of  the  office  or  any  of  the 
instruments. 

Eighteen  cautionary  signals  were  displayed  during  the  year,  of  which 
ten  were  reported  justified,  ami  eight  not  justified. 

Of  two  cautionary  oft'-shore  signals  displayed,  one  was  fiUly  justified, 
and  one  justified  as  to  the  direction  of  the  wind. 

The  sergeant  remarks  a^s  follows  in  reference  to  some  of  these  dis- 
plays : 

October  1  to  4,  1877. — The  rice  aud  cotton  iiit«re«t«  were  greatly  affected  by  the  stomi. 
The  steaniHhip  Ma^j;uolia  was  lost  off  Cape  Hatteras.  Terrible  weather  has  prevailed 
north  of  this  poiut  since  the  Ist  instant. 

January  4  and  5,  1878. — Some  damage  was  done  to  bnildiugs  in  the  city. 

Febnuiry  20  to  ii'^,  1878. — Much  interest  was  taken  in  the  display.  Many  ve^jsels 
remained  in  port. 

Fehruarv  26  to  28,  1878. — This  signal  was  greatly  appreciated.  Two  schooners  are 
ashore  off  Tybee. 

March  27  to  29,  1878. — Men  connected  with  foreign  vessels  visited  the  office  aud  com- 
mented favorably  on  the  gi-eat  value  of  the  signal. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  endin;;  June  30,  1878....  5,  .511 

Numljer  of  Local  Reports  issued  during  the  year  ending  June  30,  1878 321 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 42 

Total 5,?74 

SHREVEPOKT,  LOUISIANA. 

[Officixil  number  J  72.] 

Latitude :I2^  30' 

Longitude 9:^  4,V 

Elevation  of  barometer  above  mean  sea-level 205  feet. 

Mean  bannueter  for  the  year  ending  .Tune  30,  1878 29.998 

Mean  temperature  for  the  year  ending  June  30,  1878 65^.9 

Amount  of  rain-fall  during  the  year  ending  June  30,  1878 63.30  inches. 

The  oflSce  is  located  on  the  second  floor  of  Martin's  Building,  corner  of 
Milam  street  and  Martin's  alley. 

Sergeant  J.  B.  Campbell  continues  in  charge.  He  has  no  a^ssistant. 
Lieutenant  McClellan  inspected  the  station  in  May,  1878,  and  it  was 
found  in  excellent  condition.  A  river-gauge  is  much  needed  here,  a«  at 
present  the  sergeant  is  obligeil  to  estimate  the  rise  and  fall  of  the  river, 
and  has  no  means  of  measuring  it  with  accuracy.  This  is  done  with 
every  possible  care,  a  graduated  stick  being  used.  It  is  proposed  to 
erect  a  gauge  verj'  shortly. 

There  has  been  no  change  in  the  location  of  the  office  or  position  of 
instruments  since  hist  report. 

The  Times,  a  morning  pai)er,  has  published  the  local  reports  \\ith  great 
regiUarity.    The  Sunday  llerahl  has  published  the  reports  occasionally. 

Highest  water  in  the  river^  25  feet  11  inches,  occurred  on  January  31, 
1878 ;  lowest  water,  2  feet  6  inches,  on  October  15,  1877. 

PUBLICATIONS. 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1878 400 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 60 

Number  of  Forms  26  issued  during, the  year  ending  June  30,  1878 2,  i:J8 

Total 2,51H 
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SMITHVILLK,  NORTH  CAROLINA. 

{Official  number^  133.] 


..  •/ 


LiTini.l** 330  00 

L<»n;iitn<l«" lf^°     \' 

EUvatum  of  hanmit'ttT  al>ow  iin*an  s»»a-lf'Vt'l IJ2.7  tVi't. 

Mean  l»an»iu«'t«'r  for  tlie  year  fHlinj;  Jiiin-  'M^,  ir^lr^ :iO.(M9 

Mran  t^-iiiiH' rat  lire  f«»r  the  y»'ar  eiidi  ijr  June  'M\  HTH ()4^.*2 

Am<»aut  of  rain-fall  for  the  vear  en(lin«i  .June  lU),  1*^78 63.78  iuclies. 


•r» 


Tlie  office  is  situated  in  ]Mr.  W.  ,1.  Potter's  house,  Frout  street. 

S^'rgeaiit  Seyhoth  took  ehar<,a*  of  this  statiou  July  13,  1878,  relieving 
Ser^^eant  Kalstou,  wlio  was  trausferred  to  Wilmington,  N.  C.  There  is 
one  assistant  at  this  station. 

Tlie  sei'tion  of  sea-coast  tele^aph  line  between  Sniithville  and  Wil- 
minjrtou  is  kept  in  rei)air  by  the  men  on  duty  here. 

This  station  was  insi)ected  by  Lieutenant  Allen  in  Jidy,  1877,  and  by 
Lieutenant  McClellan  in  February,  1878.  It  was  found  in  excellent  con- 
dition. 

LcK-ation  of  office  and  i)osition  of  instruments  remain  unchanged  since 
date  of  last  report. 

No  rei>ort8  are  received  at  this  station,  and  no  bulletins  or  other  pub- 
iicatioiis  are  issue<l. 

Owing  to  the  immediate  vicinity  of  the  bar  and  ocean  to  this  harbor, 
and  to  the  fa<*t  that  all  vessels  to  or  from  Wilmington  have  to  pass  it, 
the  cautionary  signals  are  of  more  than  ordinary  imjiortance  to  masters 
and  pilots,  and  have  been  hee<led  with  but  one  or  two  exceptions. 

Extracts  fnjm  the  semi-annual  reports  of  the  sergeant : 

The  Xorwejj^an  bark  Cito  went  to  sea  ou  the  morning  of  October  2,  despite  the  sig- 
luil.  and  returned  to  this  ]M>rt  on  October  6,  bacUy  damaged  and  in  a  leaking  coudi- 
tioii.  having  lieen  causht  in  the  8"vere  stonn  of  OctoWr  4. 

The  r«*jdd'Mit  pilots  pTaec  the  fnUe.st  confidence  in  the  storm  warnings. 

The  telegraph  line  to  Wilmington  has  stood  remarkably  well  dnring  severe  weather, 
in:l  has  coiLHe<inently  occa'<ion'^<l  snnill  expense  and  tronble.  All  necessary  facilities 
for  the  transmittal  of  shipping  mi'ssages  have  been  given  free  of  charge,  and  the  serv- 
ice is  deser^'e.ily  ]»opnlar  for  it.  It  wonid  be  ditticnlt  to  overestimate  the  pecnniary 
ind  other  advantages  which  this  work  has  conf«'iTed  npon  owners,  masters,  brokers, 
pilotj*.  and  others.  The  line  has  also  been  valnable  to  government  interests,  jis  for  the 
rapid  movement  and  concentration  of  troops  dnring  the  Jnly  riots  and  for  revenue 
pnrjMises. 

Iiit«Tnatioiial  signals  are  at  times  brought  into  nse  in  ctHumunicating  with  vessels 
m  th»*  harbor  or  anchored  ot^*  the  bar.     They  have  ]>roved  useful  in  several  ways. 

Gr-ntTal  s»*rviee  eo  le  signals  are  use  I  in  commnnicating  with  th<'  Tnited  States  rev- 
«aeHL'iilt«*r  stationed  here,  oftrn  to  tlM»  :wlvantage  of  tlie  revrnue  service. 

This  is.  in  fact,  a  g  Mieial  utility  and  inf«n*mati(»notbce  tor  <•  very  body  connectetl  with 
*lii[»ping  int'*n*srs,  and  m  ist«"rs,  ])ilots,  steaiubo;itm''H.  &<".,  can  !><•  found  lu're  on 
Wilier  at  all  Inmrs  of  the  «lay. 

Thirty-two  cautionary  signals  were  displayed  during  the  year,  of  which 
miml>er  twenty-three  were  Justified  and  nine  not  justified.  Of  six  cau- 
tionary oft'-sliore  signals  displayed,  four  were  justifie<l  and  two  as  t«)  direc- 
tion only. 

The  sergeant  remarks  as  follows  in  referen<*e  to  some  of  these  displays  : 

Septembfr  19  to  21,  1877. — No  vessels  left  port  during  the  display'. 

StptembtT  2S  to  30,  1877. — Heavy  wind  and  sea. 

fk-Utbrr'Z  tob,  1*^77. — ^IVrrible  weather  and  heavy  sea.  Bark  Cito  returned  to  port 
vith«»ut  sails,  and  maimnast  bntken. 

Demtbfr  29  to  31,  1877. — Heavy  gale  reported  outsi<le. 

Janmary  3  to  5,  I'^S. — No  vessel  left  initil  the  off-shore  sigiml  was  hoisted. 

Fehrmary  9  to  12,  1878. — The  United  States  revenue  steamer  Colfa.K  starte<l  for  sea, 
bat  had  to  return  owing  to  the  heavy  sea  on  the  bar. 

Ffhruarg  20  to  *22,  1878. — ^The  (iermau  bark  Margaretha  went  ashore,  but  floated  off 
It  high  wat^r. 

Ji^nt  10,  1878. — The  schooner  Alabama  went  ashore  on  Frying  Pan  Shoals.  Tele- 
fraiphic  commnnication  with  Wilmiugton  interi'upted. 
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8PEINGFIELD,  MASSACHUSETTS. 
[Official  number^  IIO.J 

Latitude 42°  6' 

Longitude 72o  36' 

Elevation  of  baromet  er  above  mean  sea-level 119.  88  feet. 

Mt^an  baroniet4»r  for  the  year  ending  June  30,  1878 29.922 

Mean  temperature  for  the  year  ending  June  30,  1878 52^.1 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 54.08  inches. 

The  oflBce  is  located  in  Hayiies  Opera  building,  southeast  comer  of 
iVIain  and  Pynchon  streets. 

No  changes  have  been  made  in  the  working  force,  the  location  of  office, 
or  position  of  instruments. 

Tabular  reports  of  the  observations  have  been  fiirnished  to  the  daily 
pai>ers  and  regularly  published  by  theiu. 

Xo  telegnipliic  reports  are  received  at  this  station,  and  consequently 
no  bulletins  are  issued. 

The  sta-tion  was  not  inspected  during  the  past  year. 

The  following  extract  is  made  from  the  semi-annual  report  of  Sergeant 
Welsh : 

There  are  many  who  derive  great  benefit  from  the  service  at  this  i)oint;  among  the 
first  to  be  named  are  the  railn>ad  coinwrjitions,  fiom  whom  I  receive  fi^equent  requests 
for  data  fnim  our  reports,  to  enal>Ie  tnem  to  a<iiust  questions  of  damage  in  the  ship- 
ments of  pro<luee,  &c.  The  station  is  also  of  benefit  to  the  fruit-dealers,  of  which  there 
aiv  a  large  numlter  in  the  city,  and  who  unanimously  acknowledge  the  help  they  re- 
ceive from  the  reports. 

SAINT  LOUIS,  MISSOUKI. 
\(yfficial  number  J  66.] 

Latitude :W-;^->'^" 

Longitude 90<^15'16" 

Elevation  of  banmieter  above  mean  sea-level 543.54  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 21».970 

Mean  temiwrature  for  the  year  ending  June  JW,  1878 .^8^.6 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 41.(58  inches. 

The  office  is  located  at  the  northwest  comer  of  Sixth  and  Locust 
sti-eetvS. 

Sergeant  William  Finn  is  in  charge  at  date  of  this  reimrt.  He  has 
three  assistants,  one  of  whom  is  a  printer.  Three  huiubxHl  and  seventy-one 
post-offices  and  twelve  i>ersons  ai'e  supplied  with  Farmers'  Bidletins  from 
this  distributing  center. 

Two  assistants  have  lieen  transferreil  since  last  re|)ort  to  duty  at  office 
of  the  Chief  Sigiml  Officer. 

The  station  was  insi>ei*teil  in  May  by  Lieutenant  Buchanan,  who  found 
it  in  si^tisfactory  condition. 

The  recoixls  of  the  office  are  fi'equently  sought  for  settlement  of  dis- 
puted questions,  both  in  the  courts  and  by  n\ilri>ad  com)>anies.  By  the 
latter  in  relation  to  damage  to  giKnls  sliipiKMi  over  their  ixxuls. 

Observations  on  temperature  of  water  have  been  discontinued  since 
April  5,  1878, 

R^pi>rts  of  the  stage  of  water  at  Yankton,  Omaha^  and  Leavenworth 
have  l>eeu  sent  since  May  16,  to  the  engineer  in  charge  of  construction 
of  bridge  at  Glasgow,  Mo. 

The  reiHirt  funiisluHl  to  the  boanl  of  health  is  highly  reganletl  by  that 
boily.  Meilical  men  in  genenil  are  giving  increasetl  attention  to  meteor- 
ological statistics  in  their  relation  to  the  health  of  the  community.    The 
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interest  in  the  service  is  unabated.  All  classes,  from  the  pleasure  seeker 
to  the  grain  merchant,  have  a  very  strong  interest  in  the  weather  reports. 

The  operadons  of  the  latter  are  largely  governed  by  the  weather,  while 
the  excursions  and  other  out-door  amusements  of  the  former  are  in  doubt- 
fiil  weather  almost  entirely  regulated  by  information  received  at  this 
<)fiiee-  At  the  cotton  exchange  the  desire  for  increased  reports  from 
the  *^  (xitton  belt "  continues. 

The  press  maintains  a  verj^  friendly  spirit  toward  the  service. 

ReiK>rts  are  published  in  the  two  most  important  daily  pa[)ers  and 
l>artially  in  eight  others. 

Highest  water  in  the  river,  20  feet  6  inclies,  occurred  on  July  4,  1877, 
ami  lowest  water,  6  feet  10  inches,  (m  October  4,  1877. 

PUBLICATIONS. 

Xnoiber  of  F'armers'  BuUetius  isauel  during  the  year  eiidin:?  June  30,  1878. .,  l^W, 848 
Number  of  Bulletins  (manifold)  issued  durin;[j  the  year  ending  June  30,  1878.       <>,  74t5 

Nainlier  of  Liu-al  Reports  issued  during  the  year  ending  June  'M),  1878 2, 5t>8 

Xam!>er  of  Fonm*  15  (manifohl)  issued  during  the  year  ending  June  :K^,  1878.       2,  ItiO 

Number  of  Forms  22  issued  during  the  year  ending  June  :iO,  1878 333 

Number  gf  Forms  26  issued  during  tlie  year  ending  June  30,  1878 2,955 

Total ^ 184,580 

SAi:XT  MAKK'S,  FLORIDA. 

[Official  number^  24.] 

Latitude 1 30o  10' 

Ungitude •. 84^  12* 

Elevation  of  barometer  above  mean  sea-level 15  feet. 

Mean  barometer  for  the  year  emling  June  30,  1878 30.025 

Mean  temperature  for  the  year  ending  June  30,  1878  66°.7 

Amount  of  rain-fall  for  the  year  en<ling  June  30,  1878 77.55  inches. 

The  office  is  located  J  mile  north  of  Saint  Mark's  Row. 

Sergeant  J.  A.  Cocly  wa«  relieved  by  Sergeant  A.  C.  Dobbins  on  May 
4, 1878,  and  ordered  to  Vicksburg,  Miss.,  for  duty. 

Lieutenant  McClellan  inspected  the  station  in  April,  1878.  It  was 
found  in  good  condition.  Very  little  interest  is  manifested  in  the  serv- 
ife  at  this  point. 

No  change  has  been  made  in  the  location  of  the  office  or  any  of  the 
instruments. 

There  is  no  assistant  on  duty  at  this  station,  nor  is  one  required,  ex- 
cept to  avoid  an  intemiption  in  case  of  sickness. 

This  being  a  very  unhealthy  locality,  gi-eat  danger  exists  that  serious 
interrui>tion  in  reports  may  occur  from  this  cause. 

No  reiK)rts  from  other  stations  are  received  here.  Those  from  this 
station  have  been  forwarded  with  regularity. 

Extracts  fi^m  the  semi-annual  reports  of  the  sergeant : 

Cantionary  sigiialB  have  heen  (liHplayed  as  directed  by  telegrams  from  the  Office 
Chief  Signal  Oflicer.  No  known  beneiifs  have  bcMin  observetl.  There  is  no  commerce^ 
tiid  the  station  being  nine  miles  from  the  Gulf^  signals  are  not  visible  from  that  point. 

Sixteen  cautionary  signals  were  displayed  during  the  year,  of  which 
Qumber  nine  were  reported  justified  and  seven  not  justified. 
The  sergeant  remarks  as  follows  in  reference  to  one  of  these  displays : 

Odoker  \  to  4,  1877. — ^Tlie  crops  thronghont  the  State  were  greatly  damaged.  The 
ti<ie  rose  12  feet  above  the  mean. 
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SAINT  MICHAEL'S,  ALASKA. 

[  Officia  1  n  u  m  her^  1 19.  ] 

Latitud.- ra-  4-^ 

Loii;riiiule 161°     O 

Elevat  ion  of  l»aroiii('tcr  al»ovi'  iiH'aii  8i'a-lfV«*l 'JO  \Wx. 

Mean  ^jironu'ter  for  the  vear  »-ii(liiijr  .Imie  30,  l^'Tr* *2y.t)r>M 

Mt'an  t<iiii>oratiiie  for  the  \«'ar  einliiiji  .Tuii«*  ;5(),  1j^7*^ ^24.^"^ 

Amount  of  rainfall  for  tlif  vcar  rndinj^  .June  :iO,  IKTH 'll.Ot)  inclies. 

Tlir  office  is  located  in  the  biiildinj;  of  the  Ah^.ska  Coininereial  Com- 
pany. 

Private  E.  \V.  Nelson,  8ij::nal  ('ori>s,  U.  S.  A.,  arrived  at  Fort  Saint 
MiehaeFs,  Alaska,  July  14,  1S77,  and  reheved  Private  L.  M.  Turner. 
He  reiM)rts  that  he  found  the  station  and  ]>roperty  in  jrood  eon<lition, 
with  the  exception  of  such  things  as  have  been  rei)orted  as  iintit  for 
use  in  Piivate  Turner's  final  report  of  i)ropeity  on  hand. 

Ei^^ht  nu'teoroh)^ncal  observations  have  been  taken  daily  at  this  station, 
and  the  records  of  these  observations,  for  the  year  ending  June  30,1878, 
have  been  received  at  the  OHice  of  the  Chief  Signal  OHicer. 

No  change  has  b(»eii  made  in  the  location  of  any  of  the  instruments 
except  the  anemometer,  which  has  been  moved  to  the  west  end  of  the 
house  occu])ied  as  an  oHice,  and  mounted  <m  a  lon*»er  i)0st.  This  change 
was  made  in  order  to  ])revent  currents  of  air  caused  by  neighboring 
houses  aftecting  the  instrument. 

SAINT  PAUL,  MINNT<:SOTA. 

[  Officia  I  n  u  mberj  39.  ] 

Latitude 44°  5.T 

Longitude 9:P    5' 

Elevation  of  barometer  above  mean  sea-level    795.C0  feet. 

Mean  barometer  for  the  year  ending  .luue  '30,  1878 29.874 

Mean  temperature  for  the  year  ending  Juuc  :iO,  1878 49^5. 

Amount  of  rain-fall  for  the  year  ending  .June  3(),  1878 •23.44  inclies. 

The  office  is  located  in  Ingersoll  Bhx?k,  corner  of  Waba^^ha  and  Thud 
streets. 

Sergeant  K.  J.  Lewis  was  ordered  from  Oswego,  N.  Y.,  to  this  station 
December  8,  1877,  and  Sergeant  Harnes  transferred  to  Oswego.  Cor- 
l)oral  McCaity,  the  assistant  at  this  station,  was  transferred  to  Denver 
October  20,  1877,  on  ac4*ount  of  ill  health.  Since  Corporal  McCarty  left 
there  has  been  no  assistant  on  <luty  here,  and,  although  one  has  been 
asked  for,  the  request  cannot  at  ])resent  be  grante<l.  The  station  was 
iusi)ected  by  Lieutenant  Buchanan  in  February,  1878,  and  was  found  in 
excellent  condition. 

Highest  water  in  the  river,  7  feet  1  inch,  was  reached  July  8  and  9, 
1877,  and  low4»st  water,  1  foot  1)  inches,  from  Sei)tend)er  5  to  J.'^  1877. 
Navigation  closed  November  27,  1877,  although  the  river  wa^  open  dur- 
ing the  latter  part  of  December. 

The  office  and  instruments  were  removed  from  78  West  Third  street 
to  its  j>resent  location  in  Ingersoll  Block,  corner  of  Third  and  Wabasha 
streets,  on  April  24,  by  authoritv  of  the  ('hief  Signal  Officer,  dated  April 
16,  1878. 

Extracts  from  the  semi-annual  reports  from  this  station : 

The  Mi.sHis»ii>i>i  River  at  this  ]K>int  ()i)entMl  Februarj' 'i^^,  making  tlie  total  nnml>er 
of  .days  which  the  river  wjis  ldoek:ide<l  by  ice  <lurinj^  tlie  winter  of  1877  and  1878. 
eighty.  The  steamlioat  Arkan.sas,  from  8aint  Louis,  arrived  hen;  on  March  20,  Ix^ing 
the  lirst  arrival  of  the  season  whiidi  had  passed  through  Lake  Pepin. 

*  Observations  commenced  July  15,  1877. 
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Tl»e  >ta;r«*  «f  water  has  not  lit'«*ii  liij^li  during  the  sprinj^  anil  8iiniiiit*r,  lnit  siifticiont 
fur  all  iia\  itjatioii  ]>iii|»i»«'s. 

The  fM'oplt*  of  tlie  Northwest,  and  this  city  in  j»artieuhir,  are  deeply  interested  in  the 
work  ofrhe  Sij^ial  C'ofjjs. 

On  (^>  *oIkt  .<ii»,  1-77,  Si-rj;eant  J.  O.  Banusavaile.l  hinisfll*  of  thirty  <lavs'  leave  of 
iKst-uri'  -ranted  Octoher  *i*«^,  IH77. 

PUBLICATIONS. 

Ninnher  of  Bulletins  (manifold)  issued  durin<j  the  year  endin;^  June  30,  1878 4,  !>'><> 

NiuuWt  of  I^K*al  Kfports  issucil  durinjx  the  y<*ar  ending  June  'MK  1878 IIM) 

Niuii^M  r  of  Fonns  •2*2  i.s.sned  durin;;  the  year  endin;'  .luin*  'M),  1878 84 

Total 5,!240 

THATCHKirS  ISLAND,  MASSACHUSETTS. 

\ Official  number^  125.] 

Uritue.r  42°  36' 

L.iijnt.ide 7(K3  :i4' 

Kl*-\utionof  han»nieteralM»yeniean  M-a-level 49  feet. 

Mran  l»an>ineter  for  the  year  endinjj:  June  :U),  1878 29/J70 

Mean  tf:njM*rature  for  the  year  en<ling  June  :iO,  1878 41)^.0 

Amonni  of  rain-fall  for  the  year  endin;;  June  30,  1878 46.17  inches. 

The  office  is  loc^ated  neiir  the  central  part  of  the  island. 

CoriM>raI  Ednuiiul  Davis  is  still  in  charge  of  the  station,  and  continues 
to  ^ve  siitisfaction. 

Teleja"<*I>hic  i'ei)oii:s  ai*e  not  ina<le  from  this  station.  The  cable  cx)n- 
nectinfc  the  island  with  the  mainland  has  been  out  of  onler  three  times 
diiriufi  the  past  year,  the  armor  wires  havinj^  been  worn  away  by  nib- 
bin*j  in  the  stony  bottom  of  the  bay.  In  each  case  the  cable  has  been 
rei>aired  as  promptly  as  possible,  and  in  the  mean  time  cautionary  signal 
onlers  have  been  signaled  from  the  mainland. 

Forty-six  cautionary  sigiials  were  disi)layed  during  the  year,  of  which 
number  thirty-two  were  justified  and  fourteen  not  justified. 

Seventeen  cautionary  off-shore  signals  displayed  during  the  year; 
eleven  were  justified,  and  four  justified  as  to  direction  only,  an<l  two  not 
justifieil. 

Coi*iK>n4l  Davis  remarks  as  follows  in  reference  to  some  of  these  dis- 
plays : 

Srplcmhrr  6,  1^7. — Very  heavy  sea  rnnninj;. 

Srptemlter  21  nud  2*2,  1877. — Ninety-three  vessels  in  sight  when  the  signal  was 
boistt-d.     All  made  harhor. 

(kh,}irr  '.\  to  (*•.  1877. — All  vessels  made  for  harhor  when  the  signal  was  hoisted. 

(MtolM-r  -^1  to  S.t,  r*C7. — Til*'  eahle  was  haiily  dauiai^ed  hy  the  stonn. 

y»frriHber  l'^  to  2<>,  1>77. — A  hiiuher  sehooner,  water-logged,  was  towrd  into  Ko(  !<- 
p<»rt  Harl»or. 

Iff'rinf>er  '.MK  1^77,  to  Jairtari/  1,  1^-^. — The  steanu  r  City  of  Portland  ^vas  tddigi'd 
r<»  )Mit  hark  to  (rloneestfr  on  aecoiint  of  the  st«>nu. 

Jnnnanj  4  to  6,  l*^7>. — Heavy  snow  and  wind  storm.  Tht^  schocuier  Julia  Ncwrll 
<irfjv«-  ashore  two  miles  southwest  of  the  island.     The,  vessel  and  cargo  are  a  total  Inss. 

Jamtutry  10  t4»  12,  1*^78. — Highest  st*a  running  that  has  heen  known  sinee  the  opening 
of  thf  Htation. 

TOLEDO,  OHIO. 
[Official  number  J  3o.] 

Utitnde 41-  40' 

Lougitnde ^•i-  i>2 

Ekvatioii  of  barc>iii«?ter  above  mean  H«*a-level (>40.7  fevt. 

M«iD  Imronieter  for  the  year  ending  June  30,  1878 29.946 

M«»n  temjieratiire  for  the  year  ending  June  30,  187^* 54^     0 

Amount  of  rain-fall  for  the  year  ending  June  »K),  1878 34.66  iucUeti. 
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The  ofiBice  is  located  at  the  southeast  corner  of  Summit  and  Madison 
streets. 

Sergeant  W.  Line  has  been  in  charge  of  station  since  date  of  last 
report.  He  has  one  assistant.  Private  Connor  was  relieved  from  duty 
at  this  point  April  10,  1878,  and  ordered  to  Foit  Whipple,  Va.,  for  pro- 
motion. 

Tlie  station  was  inspected  by  Lieutenant  Buchanan,  who  found  it  in 
good  condition. 

On  December  18, 1877,  Sergeant  W.  Line  reports  the  closing  of  naviga 
tion  at  this  port.    The  barge  Mary  Barton  was  the  last  vessel  to  amve. 
The  last  to  report  wius  the  scow  Minnie,  on  December  7,  1877. 

Tlie  rain-gauge  was  moved  to  a  more  exposed  ])osition,  four  feet  higher 
than  it  formerly  occupied,  by  Lieut.  J.  A.  l^ucliaiian,  inspector,  on  Keb- 
ruaiy  G.     No  other  change  has  been  made  in  the  i>ositions  of  instruments. 

Of  thirty-four  cautionary  signals  displayed  (bu-ing  tbe  year,  fifteen  were 
reported  as  justified  and  nineteen  not  Justified  at  this  place. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  <lis- 
plays : 

Octohei'  10  ami  11,  1877. — Severe  storm  on  the  lake.     Some  cTamage  to  vessels. 

April  8  to  11,  1878. — An  iee-house  was  blown  down  dnring  the  display,  an<l  great 
damage  was  done  to  fences  and  trees. 

Apnl  24  and  23,  1878. — Great  dannige  was  done  to  buildings  by  this  gale. 

May  2,  1878. — One  house  was  blown  down,  and  other  damage  done  throughout  the 
city. 

June  2  and  3,  1878. — A  si'vere  thunder-storm  occurrt'd  diu'ing  the  display.  A  bam 
and  several  telegrajdi  offices  were  struck  by  lightning  and  burned. 

PUBLICATIONS. 

■ 

Number  of  Bulletins  (manifold)  issued  during  the  year  endingJune  30,  1878 3, 598 

Number  of  Forms  22  issued  during  the  year  ending  June  30, 1878 120 

Total 3,718 

TYBEE   ISLAND,  GEORGIA. 
[Officml  number  J  121.] 

Latitude 32  >  0' 

Longitude 80^  52^ 

Elevation  of  barometer  above  mean  sea-level 28  feet  8  inches. 

Mean  barometer  for  the  year  ending  June  30,  1878 30.029 

Mean  temin^rature  for  the  year  ending  June  liO,  1878 66^  5' 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 59.49  inches. 

The  office  is  located  at  the  noitlieni  end  of  Tybee  Island,  on  a  small 
bill  alx)ut  10  or  15  feet  above  s])ring-tide  mark,  150  feet  from  the  bea<;h. 

The  station  was  inspected  by  Lieutenant  McClellan  in  March,  1878, 
and  was  in  good  condition,  eveiything  being  clean  and  neat.  The  in- 
spector reiK)rted  that  the  office-room  was  not  sufficient,  and  recom- 
mended that  an  additional  room  be  added  to  the  building  occupied,  and 
that  some  other  changes  be  made.  Sergeant  Popple,  the  only  enlisted 
man  on  duty  here,  requested  a  change  of  station,  which  request  was  ap- 
proved by  Lieutenant  McClellan,  and  Sergeant  Hathaway  wa«  ordered 
to  the  station,  Sergeant  Popple  being  transferred  to  Savannah.  This 
station  is  a  sul)ordinate  signal  station  to  Savannah,  the  cautionary  sig- 
nals being  hoisted  here  whenever  ordered  for  Savaimah. 

No  change  has  been  ma<le  in  the  location  of  the  office  nor  in  the  in- 
struments, excepting  the  wind-vane,  which  was  transferred  from  a  pole 
(damaged  by  the  storm  of  June  8)  near  the  office,  to  a  pole  on  the  roof 
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of  the  offioe,  having  about  the  same  exposure  a«  before,  and  making  a 
miifih  better  appearance. 
Mr,  H.  J.  YaUian  was  in  charge  of  station  from  December  23  to  28, 

1877,  during  absence  of  Sergeant  W.  S.  Popple  tor  re-enlistment. 

Of  seventeen  cautionary  signals  display^  during  the  year,  twelve 
were  report^  justified  and  five  not  justified.  Two  cautionary  off-shore 
signals  were  ordered,  botli  of  thera  being  justified  as  to  direction. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  displays : 

September  28  and  29,  1877. — Heavy  galesf  aud  high  sea  have  prevailed  during  the 
pvater  ix>rtion  of  the  week. 

October  3  amd  4,  1877. — No  vessels  left  port.     Telegraph  lines  were  blown  down. 

January  3  to  5,  1878. — A  large  number  of  vessels  anchored  in  the  harbor. 

February  26  /o  28. — The  seluKmers  A.  D.  Henderson  and  F.  Saint  Clair  Edwards  were 
w^ivckecl  on  the  27th  instant.  The  st^^'anier  Dictator  wa«  delayed  twenty-four  hours. 
Xrt  vessels  pa«.se4l  out  during  the  display. 

UMATILLA,  OKEGON. 
[Official  number^  147.] 

Uritade 45°  55' 

Umgitude   1190  21' 

Elevation  of  Viai-onieter  alwve  mean  sea-level 461  feet. 

M^u  barometer  for  the  year  ending  June  30,  1878 *Itt),122 

M«^n  temiienitun^  for  the  year  ending  June  30,  1878 *53<^.3 

Amount  of  rain-fall  for  the  year  ending  J uue  :^),  1878 *8.36  inches. 

The  office  is  located  in  a  trame-house  belong np^  to  Mr.  Kunzie. 
Sergeant  M.  L.  Hcame  was  in  charge  of  the  station  until  February  7^ 

1878,  when  he  was  relieved,  for  carelessness  in  peifonnance  of  duty,  by 
Private  Wells. 

Sergeant  Heame  arrived  here  June  10,  with  orders  to  begin  station 
work  on  the  morning  of  July  1,  1877,  but  did  not  comnienee  forwarding 
rei)orts  until  July  15.  The  delay  wa«  caused  by  his  not  being  able  to 
procure  a  room  of  any  kind  to  set  up  the  instruments  in,  even  tenii)orarily, 
but  through  the  kindness  of  Mr.  J.  H.  Kunzie,  who  purchasecl  an  old 
bailding  aud  fitted  it  up,  the  office  was  finally  oiiened  and  is  quite  com- 
fortable for  this  pla<*e. 

The  station  has  not  been  inspected.  The  instruments  have  not  been 
moved  since  they  were  first  put  up. 

On  account  of  an  inadequate  telegraphic  communication,  the  three 
U*legraphic  rei>orts  are  sent  at  4.35  p.  m.  Washington  time,  when  the 
line  is  working,  which  is  fi-^^quently  not  the  case. 

There  is  no  assistant  on  this  station. 

A  river-gauge  was  estabUshed  March  23, 1878;  daily  obsen^atiims  have 
been  made  since  that  date  and  a  weekly  report  maiknl  to  Maj.  J.  M. 
Wilson,  Unitetl  States  Engineer,  Portland,  Greg.,  besides  the  one  to  the 
Chief  Sif^al  Officer. 

Highest  water  in  the  river,  18  feet,  on  June  12,  1878;  lowest  water  in 
the  river,  8  feet  7  inches,  on  March  24,  1878.  These  figures  give  the 
ivsult  of  observations  from  March  24, 1878,  to  June  30,  1878. 

UNALASHKA,    ALASKA. 

[(ygicial  number,  186.] 

Utitade 53^  25' 

LoDgitade 166°  49' 

Private  Lucien  M.  Turner,  Signal  Service,  U.  S.  A.,  was  directed, 
Uarch  13, 1878,  to  proceed,  without  delay,  from  this  city  to  Saint  Paul's 

*  Eleven  months  only. 
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Island,  Alaska,  and  seizure  the  meteorological  iustrnments  belonging  to 
this  service  and  in  store  at  that  point,  and  then  proceed  to  Unalashka 
"  Island  to  establish  a  meteorological  station. 

Having  complied  with  these  instrnctions,  he  was  directed  t^>  i)roc^ed 
to  Atka,  Attn,  and  Saint  Panl's  Island,  and  from  thence  to  Billskoffsky 
and  Fort  ^Vlexandria,  Ala.ska,  and  make  anangements  for  establishing  a 
meteorological  station  at  each  of  the  points  named,  using  snch  instru- 
ments as  may  be  sn])plied  from  this  office,  and  then  return  to  his  proper 
station  at  Unalashka. 

The  following  shows  the  difference  in  time  between  Washington  and 
the  points  in  Alaska  named,  taken  from  the  Cojist  Sm-vey  chart  of  1H(»9: 

Unalashka,  5  hours  58  minutes ;  Atka,  0  hours  29  minutes ;  Attn,  7 
hours  22  minutes;  Saint  Paul's  Island,  0  honrs  14  minutes;  Billskoffsky, 
o  hours  39  minutes ;  Fort  Alexandria,  5  hours  25  minutes. 

Private  L.  ]\I.  Turner  reports,  on  May  22, 1S78,  from  Unalashka  Island, 
Alaska,  his  arrival  at  that  station  on  May  8,  1878.  lie  has  made  ar- 
rangements in  reference  to  establishing  station  at  Saint  Paul's  Island 
and  Fort  Alexandria;  states  that  Mr.  A.  Greenebaum,  the  agent  of  the 
company,  does  not  yet  know  when  vessels  will  start  for  the  different 
stations  to  which  he  is  ordered. 

By  paragraph  5  of  Special  Orders  No.  95,  dated  Office  Chief  Signal 
Officer,  July  6, 1878,  paragraph  2  of  Special  Orders  No.  38,  ciuTent  series 
from  this  office,  was  so  modified  as  to  direct  Private  L.  M.  Turner,  Sig- 
nal Service,  U.  S.  A.,  to  establish  and  take  personal  charge  of  the  me- 
teorological station  at  the  island  of  Attn,  instead  of  Unalashka,  and  to 
proceed  to  Attn  for  that  piu-pOvse,  as  soon  as  he  has  complied  with  the 
provisions  of  Special  Orders  No.  38,  in  establishing  meteorological  sta- 
tions at  each  of  the  points  therein  designated,  including  Unalashka. 

VICKSBURG,  MISSISSIPPI. 
[Official  number^  61.] 

•    Latitude 32^23' 

Longitiiclo 90^54' 

Elevation  of  barometer  above  mean  sea-level 243.4H  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 30.031 

Mean  temperature  for  the  y<'ar  ending  June  30,  1878  60^.3 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 60.26  inches. 

The  oflice  is  located  at  the  southwest  corner  of  Washington  and  Craw- 
ford streets,  third  story. 

Sergeant  T.  S.  Collins  remained  in  cliarge  until  May  4,  1878,  wiien  he 
was  ordered  to  Foit  Whii)ple,  Va.,  for  medical  treatment,  Sergeant  Cody 
being  transferred  to  this  station  from  Saint  Mark's,  Fla.  Lieutenant 
McClellan  insi)ected  the  station  in  May  and  reporte<l  Sergeant  Collins 
for  neglect  of  duty  and  intoxi(*ation,  on  account  of  which  report  he  was 
discharged  the  sen'ice.  The  oHice  was  in  good  condition  at  time  of 
inspection. 

There  has  been  no  change  in  the  location  of  the  office  or  instruments 
since  the  date  oi"  last  report. 

Extracts  from  the  reports  of  the  sergeant  in  charge: 

The  chwis  of  peopl«'  deriving  the  greati'st  henefit  from  the  reports  are  the  cotton  fac- 
tors, who  are  mem  1)  rs  of  the  col  ton  exchange,  and  cotton  ]danter8  and  steamhoat- 
men.  The  former  r ';^nlate  their  inirchases  hy  the  condition  of  the  weather,  as  re- 
gards rain-fall  and  frost,  and  the  latter  ntilize  the  river  reports  in  regard  to  the  over- 
flow of  the  low-land  plantation  and  the  prohahle  condition  of  the  roads  in  marketing 
the  crop,  while  the  river-men  regnlat^j  their  loads  with  regard  to  the  stage  of  water 
reported. 


REPORT    OP   THE    CHIEF    SIGNAL-OFFICER.  93 

A  local  weatlier  reiM)rf,  consisting  of  the  7  and  11.04  a.  m.,  2,  3.39  and  9  p.  m.  ob- 
serxarions.  mean  daily  and  luaxininni  tempiTatnre  and  rain-fall,  is  fiiniislied  daily  to 
thi*  Vicksburg  Henil<l,  wbicli  also  pnhlishes  ivj^nlarly  the  river  bnlietiii. 

A  wt-t  kly  n*i>ort,  eonsistinj^  of  the  niaxininni,  niininiiuu,  and  mean  temperatnre,  total 
raiu-fall.  ami  iiumixT  of  rainy  days,  is  fnmished  D.  W.  Lamkin,  who  forwards  it  to 
New  York  for  pnhlication  in  the  Connnereial  and  Financial  Chronicle. 

Highest  water  in  the  river,  41  feet,  oc^eiirred  March  25,  27,  and  28, 
1878,  aud  the  lowest  water  in  the  river,  11  feet  4  inches,  on  Augnst 
31,  1877, 

The  river  in  front  of  Vicksbnrg  having  filled  in,  in  consequence  of 
cut-off,  the  river  receded  from  the  gauge  on  September  1,  1877,  and  no 
readings  were  taken  until  November  4, 1877,  when  they  were  resumed. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  lS7ri.. .  3, 118 

Namber  of  Local  Reports  issued  during  the  year  ending  June  '.W,  1878 120 

Xmnber  of  Forma  2*2  issued  during  the  year  ending  June  30,  1878 34 

Xomber  of  Forms  28  issued  during  the  year  ending  June  30,  1878 1, 913 

Total 5,185 

VmOINIA  CITY,  MONTANA  TERRITORY. 

[Official  number  J  77.] 

Uritude 450  20' 

Longitude   ^ ll'-tO  03' 

Elevation  of  barometer  above  mean  sea-level 5479.  9(5  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.  GIH' 

Mean  tenii»erature  for  the  year  ending  June  30,  1878 42^.  2 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 ..20.1G  inches. 

The  office  is  located  in  Tliompson's  building,  comer  of  Wallace  and 
Jackson  streets. 

Sergeant  E.  McGovern  has  been  on  dutj^  at  this  station  since  May  21, 
1878,  at  which  date  he  relieved  Sergeant  R.  B.  Watkins,  who  was  or- 
dered to  Sacramento,  Cal. 

The  office  remains  in  the  same  location  as  at  last  report,  and  no  change 
has  been  made  in  positions  of  instruments,  as  the  Western  Union  tele- 
graph office  in  this  city  is  not  oi)en  at  the  hour  of  sending  the  moniing 
and  night  reports.  These  reports  are  sent  by  the  sergeant,  and  for  that 
parpose  he  is  provided  with  a  key  and  somider,  which  is  connected  to 
the  main  line  by  a  "loop." 

The  station  was  insi)ected  by  Lieut.  J.  A.  Buchanan  in  April  last,  and 
the  condition  and  management  of  the  station  were  reported  as  satis- 
fisfcctory.  Telegraphic  communication  from  this  point  still  continues  to 
be  uncertain,  and  during  the  spring  season  of  the  year  interruptions 
have  been  quite  frequent. 

No  reports  of  any  kind  are  issued  or  published  at  this  station,  except- 
ing the  monthly  means  of  temperature  and  rain-fall,  which  are  published 
in  a  weekly  paper  issued  in  this  city  and  called  the  Madisonian. 

VISALIA,  CALIFORNIA. 

[Official  number,  142.] 

Latitude 36<^  20' 

Longitude 119^  16' 

Elevation  of  barometer  above  mean  sea-level 348. 15  feet. 

Mean  barometer  for  the  year  ending  June  ^$0,  1878 29.966 

Mean  temperature  for  the  year  ending  June  30,  1878 62*^. 4 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 10.49  inches. 
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The  office  is  located  in  Palace  Hotel,  northeast  ^oomer  of  Court  and 
Mill  streets. 

Orders  were  issued  June  10, 1878,  transferring  Corporal  R.  R.  Herman 
to  Portland,  and  directing  Sergeant  E.  Lloyd  to  take  charge  of  the  Sig- 
nal Ser\ice  station  at  this  point. 

The  station  was  oi)ened  July  1,  1877. 

The  instrument  shelter  projects  from  a  window  facing  north. 

No  change  has  been  made  in  the  location  of  office  or  instruments. 

No  reports  from  other  stations  are  received  at  this  station. 

A  weekly  s^Tiopsis  of  the  local  observations  is  furnished  the  Weekly 
Iron  Age  and  is  regularly  published;  the  same  paper  also  publishes 
the  monthly  meteorological  simunary. 

PUBLICATIONS. 

Number  of  Bulletiiis  (manifold)  issued  during  the  year  ending  June  30,  1878  ...   1, 876 

Number  of  Local  Reports  issued  during  the  year  ending  June  30.  1878 14 

Numl)er  of  Forms  22  issued  during  the  year  ending  June  30,  187o 34 

Total 1,924 

WASHmGTON,  D.  C. 

[Official  number^  19.] 

Latitude 38^  53' 

Longitude 77^  1' 

Elevation  of  barometer  above  mean  sea-level 105.5  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 30. 023 

Mean  temperature  for  the  year  ending  June  30,  1878 56^  9' 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 57.61  inches. 

The  office  is  located  at  1719  and  1721  G  stieet,  N.  W. 

Sergeant  James  B.  Newlin  has  been  in  charge  of  station  at  the  office 
Chief  Signal  Officer  during  the  year,  and  has  faithfully  and  satisfactorily 
attended  to  all  his  duties.  Sergeant  Allen  Buell  was  discharged  from 
the  ser\ice,  at  his  own  request,  April  20,  1878. 

Two  assistants  have  l)een  relieved  from  duty  and  ordered  to  Fort 
Whipple  for  promotion  and  one  relieved  and  ordered  there  for  instruction 
as  assistant. 

Sergeant  H.  J.  Penrod  was  assigned  \o  duty  in  station-room  October 
22, 1877. 

Four  hundred  and  forty-six  post-offices  and  three  persons  have  been 
regidarly  supplied  with  the  Farmers'  Bulletin  from  this  station. 

3Ir.  James  A.  Swift,  electrician,  continues  in  charge  of  the  telegraph 
room  at  this  office,  and  has  given  satisfaction  in  every  particular.  Ser- 
geant J.  H.  Eobinson  has  been  in  temporary  charge  of  the  office  on  sev- 
eral occasions  during  the  absence  of  Mr.  Swift  on  repair  duty,  and  has 
attended  faithfully  to  his  duties. 

PUBLICATIONS. 

Number  of  Farmers'  BuUetins issued  during  the  year  ending  June  30, 1878....  132, 900 
Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30, 1878..     12, 517 

Number  of  Maps  issued  during  the  year  ending  June  30,  1878 105, 753 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1878 1, 355 

Number  of  Forms  15  (manifold)  issued  during  the  year  ending  June  30, 1878. . .     13, 513 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 142 

Number  of  Weekly  Chronicles  issued  during  the  year  ending  June  30,  1878.. .  4, 603 
Number  of  Monthly  Weather  Reviews  issued  during  year  ending  June  30, 1878.  11, 055 
Number  of  International  Bulletins  issued  during  theyear  ending  June  30, 1878.  108, 229 

Tot^i 390,  oer 
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WILMINGTON,  NOETH  CAEOLINA. 
[Official  number  J  20.] 

Utitude 340  IV 

Longitude 78°  10' 

Ele vatiou  of  barf)iiieter  above  mean  »ea-level 73.6  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 30.028 

Mean  tem|»eratinv  for  the  year  ending  June  30,  1878 63^.8 

AmoQut  of  rain-fall  for  the  year  ending  June  30,  1878 84.12  inches. 

Tlie  ottii!e  is  located  on  the  foui'th  floor  of  the  Bank  of  New  Hanover 
buildinfr,  northwest  corner  of  Front  and  Princess  streets. 

Serjreant  D.  C.  Kalston  lias  been  in  charge  of  this  station  since  July 
13,  1«S77,  at  which  date  he  relieved  Serjeant  Seyboth.  He  has  one 
assi.stant.  Private  N.  (1.  Brewer,  there  on  dnty  as  assistant,  was  ordered 
May  22,  187iS,  to  procetnl  to  S1<k)|)  Point,  N.  C,  and  take  charge  of  the 
flying  station  at  that  point.  Lieutenant  McClellan  inspected  the  office 
in  February,  1878,  and  re|>oii:ed  it  in  gocxl  condition. 

The  s4ni-coast  telegrai)li  line  has  worked  with  but  few  interruptions 
between  here  and  Smithville. 

Great  attention  is  paid  to  the  warning  given  at  this  port  by  the  dis- 
play of  the  signal. 

The  ItK-ation  of  the  office  is  the  best  the  city  aflV)nls.  The  display  of 
the  cautionary  signal  from  its  roof  can  be  seen  fioui  all  parts  of  the 
harlxir  and  citv. 

« 

KeiH>ii:.s  of  the  arrival  of  vessels  receive<l  from  Smithville  are  furnished 
to  the  Cliaml>er  of  Commerce  of  this  city,  and  are  of  great  beneUt  to  the 
shi]>]>ing  merchants. 

Extracts  from  the  semi-annual  rei)orts  of  the  sergeant : 

lu  jM^rsonal  conversation  with  captains  c»f  ve8Si*l»  I  have  been  informed  bv  them  that 
th^'V  pbice  great  reliance  on  the  disphiy  of  the  warning  signal,  eH]»ecially  the  captains 
ot' the  New  York  and  Baltimon^  steamers,  who  informc<l  me  they  govern  the  move- 
mentii  of  their  vessels  entirely  by  th  •  warning  given. 

The  greatest  interest  is  manifested  in  the  service  by  all  chui8<*s  of  citizens. 

Thirty  cautionarj'  signals  were  displayed  at  this  station  during  the 
year.     The  sergeant  reports  fifteen  justilied  and  fifteen  not  justified. 

Seven  cautionary  off-shore  signals  were  displayed,  foiu*  being  justified, 
and  two  justified  as  to  direction,  and  one  not  justified. 

PUBLICATIONS. 

Xumber  of  Bulletins  (manifold)  issned  during  the  year  ending  June  30,  1878...  5,498 
Xamber  of  Forms  22  issued  during  the  year  ending  June  30,  1878 60 

Total - 5,558 

WINNEMUCCA,  NEVADA. 
[Official  number^  139.] 

Latitude 41©  00' 

Longitude 117°  41' 

Elevation  of  barometer  above  mean  sea-level .• 4,335.3  feet. 

Mean  baromet«r  for  the  year  ending  June  30,  1878 29.970 

Mean  temperature  for  the  year  ending  June  30,  1878 50°.6 

Amount  of  rain-faU  for  the  year  ending  June  30,  1878 5.66  inches. 

The  office  is  located  in  the  Central  Pacific  Hotel  building. 

The  station  was  established  by  Corporal  John  Healy,  Signal  Service, 
U.  S.  A.,  in  obedience  to  Si)ecial  Orders  No.  62,  War  Department,  Office 
of  the  Chief  Signal-Officer,  Washington,  May  21, 1877,  who  arrived  here 
on  June  12,  1877,  and,  as  instructed,  promptly  selected  a  suitable  room 
for  office  purposes,  and  by  July  1  the  several  meteorological  instruments 
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were  ])laee(l  in  position.  Observations  and  reports  were  commenced, 
and  have  been  eon  tinned  witliont  interrni>tion. 

From  Jnly  1  to  September  19  reports  were  received  and  bnlletined  tri- 
daily  from  14  stations,  viz:  Davenport,  Iowa;  Boise  City,  Idaho;  Chey- 
enne, Wyo.;  North  Platte,  Nebr.;  Omaha,  Nebr. ;  Pioehe,  Nev.;  Sacra- 
mento, Cal.;  San  Francisco, Cal. ;  Salt  Lake  City,  Utah;  Virpnia  City, 
Mont.;  Olympia,  Wasli.;  Porthunl,  Ore^.;  lied  Blnff*,  Cal.,  and  liose- 
biirg,  Oreg. 

Since  September  19  no  reports  have  been  received  from  Olympia, 
Poitland,  Red  Bluff,  or  Eoseburg,  the  reports  from  these  stations  being 
forwarded  as  special  messages  sincte  that  date. 

The  office  is  in  the  ('entral  Pacific  Hotel  building,  where  it  was  first 
located,  and  the  position  of  instniments  ha»s  remained  unchanged. 

No  change  has  been  made  in  the  working  force  of  the  station. 

The  morning  bulletin  and  local  rei)orts  were  regularly  published  in  the 
Silver  State  until  the  beginning  of  Bannock  hostilities,  in  the  early  part 
of  June,  when  all  weather  reports  were  crowded  out  to  make  more  room 
for  Indian  war  news. 

The  general  items  copied  from  Form  22  have  l)een  regidarly  published 
in  the  daily  newspaper. 

PUBLICATIONS. 

NiimbtT  of  BiUletiiLs  (raanif(»ld)  issiKnl  during  the  year  ending  June  30,  1878.  ..  1,456 
Number  of  Forms  15  (manifold)  issued  during  the  year  ending  June  30,  1878.. .  310 
Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 22 

Total 1,788 

WOOD'S  HOLL,  MASSACHUSETTS. 

[Official  number^  60.] 

Latitude 41°  33' 

Longitude 70^40' 

Elevation  of  barometer  above  mean  sea-level 50  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.989 

Mean  temperature  for  the  year  ending  .June  30,  1878 51°. 6 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 52.37  inches. 

The  office  is  located  on  Main  street. 

Sergciint  M.  F.  Tighe  remained  in  charge  trom  date  of  last  report  up 
to  the  time  of  his  death,  Jnne  11,  1878,  since  which  dat€  Private  J.  D. 
Snmet  has  performed  all  station  work  without  assistance. 

The  station  has  not  been  inspected  during  the  year. 

No  change  has  been  made  in  the  location  of  office  or  instruments  since 
last  report. 

On  the  3d  of  May  a  new  flagstaff,  fifty  feet  in  height,  for  the  display 
of  the  signal  flag,  was  erected  at  Nobsque  Point. 

Number  of  cautionary  signals  displayed  during  the  year,  fifty-seven; 
twenty-six  signals  are  re])orted  as  justified,  and  thirty-one  not  justified. 
Sixteen  cautionary  off-shore  signals  were  displayed ;  nine  were  reports 
fully  juvstified,  four  justified  as  to  direction  of  wind,  and  three  not  justi- 
fied. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  dis- 
plays : 

July  1  and  2,  1877. — Vessels  passing  through  the  sound  made  for  port  when  the  sig- 
nal was  hoisted.     Hea\'>^  sea  running. 

Jultf  19,  1877. — A  number  of  vessels  sought  refuge  in  the  harbor. 

September  7  ami  Sj  1877. — Very  high  winds  are  reported  at  different  points  on  the 
coast. 
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Sefklember  21  and  22,  1877. — A  largo  lleet  ttiok  refugi^  in  the  harbor.  The  observer 
pilotfd  ill  one  large  schooner. 

October  3  to  6,  1877. — A  large  fleet  remained  in  port  in  conm*qnenee  of  the  display. 

Orfo6rr  16  and  17,  1877. — Violent  wind  on  the  bay.  NovesHel  eonld  have  lived  in  the 
whirlwind. 

Odoher  22  and  2*5,  1877. — A  small  fleet  of  vewsfls  entered  the  harl>or  wlien  the  signal 
WA.**  (lisplayed.  Owing  to  the  Hhelten*d  pasition  of  this  phice  a  gale  is  always  more 
»verr  on  the  Bonnd  and  ]>ay  than  here.  The  steamer  Island  Home  reports  a  terrible 
gale  a  short  distance  frinu  this  station,  with  a  heavy  sea  rnnning. 

Xurember  2  and  3,  1877. — Twt»  hundred  vessels  enteivd  the  harbor  during  the  dis- 
play. 

Sorember  b  to  7,  1877. — AlM)ut  five  hundred  vessels  anchored  in  the  harbor. 

Ikrember  21>,  1877,  to  Janaary  2,  1878. — Vcrj*  rough  weather  on  the  sound.  Steam- 
ers from  this  (loint  omitted  their  usual  tri])s. 

Jannartf  3,  1878. — A  large  steamer  w  as  blown  ashoi*e  ten  miles  southeast  of  here. 
Cable  enminuuication  was  interrupted. 

Janmartf  10  to  12,  1878. — 8ix  schooners  went  a,shor#»  at  Vineyard  Haven.  Cable  to 
the  Viiwyanl  not  working. 

Janmartf  14,  1878. — A  schooner  was  driven  ashore  about  two  miles  from  the  light- 
baiLse. 

Jumuartf  30  to  February  2,  1878. — Heavy  snow-storm ;  trains  and  steamers  were  de- 
lay«-<L 

Februarjf  21  to  23,  1878. — All  steamers  r»Mnained  in  i>ort. 

YANKTON,  DAKOTA  TEKRITORY. 

[Official  number^  !)'>.] 

Laritude   42^45' 

Unigitnde 97^  30' 

Elevation  of  barometer  above  mean  s<»a-level 1,275  feet. 

Mean  barometer  for  the  year  emlin^  .Time  IM),  1878 29.941 

M<^an  tenijHTatun'  for  the  year  ending  June  .30,  1878    49°.  3 

Auimnt  of  rain-fall  for  the  year  ending  .Tune  30,  1878 28.6:^  inoliea. 

Tlie  i>ffic*e  i.s  located  at  No.  (y>^  Capitol  street. 

Then*  has  been  no  eliange  in  the  station  or  of  instruments  during  the 
pa^t  year. 

S^T^eant  C.  A.  Shaw  still  continues  in  charge. 

Die  river  closed  tor  a  couple  of  days,  NoAcniber  10  and  11,  and  closed 
apiin  November  29.  The  warm  weather  in  December  caused  the  ice 
to  hi-cak  u]>  again  alnrnt  the  24tb,  the  river  continuing  more  or  less  open 
mitil  the  end  of  the  month. 

Extract.s  from  the  semi-annual  reports  from  this  station : 

IXw  n*rt>r«l  of  the  river  is  ma^le  daily,  but  under  considerable  disadvantages.  The 
l>ank  i-*  r«o  broken  and  so  eontinually  lireakiiig  that  it  is  ini])ossible  to  maintain  a 
perfeitly  aeeurjite  lH*nch-nmrk  or  a  i>ermanent  j^auge. 

A  M>»ll-biiilt  ]>emmnent  gaujje  would  be  somewhat  expensivf,  and  I  do  not  know 
that  af  present  it  eould  be  st-eurely  placed,  but  when  the  new  steamlM)at-ways  are  aU 
laid  it  !*efiiis  probabh'  that  a  fixed  basis  could  be  taken  an<l  maiutained. 

Highest  water  in  the  river,  11  feet  10  inches,  occuned  on  July  1, 1877, 
and  lowest  water,  4  feet,  on  December  29,  30,  and  31,  1877. 

FLYING  STATION  AT  LIFE  SAVING  STATION  No.  3. 

[Official  number^  — .] 

latitude ^       ' 

L<»iigitude ^       ' 

A  Station  wa«  established  at  this  point  bv  S])ei;ial  Orders  No.  35,  Par. 
III.  dated  Office  of  the  Chief  SijJTiial  Officer,  March  C,  1878,  by  Private 
William  Bolton,  who  wa*s  detach e<l  from  the  station  at  Portsmouth,  N.  C, 
for  that  purpose,  and  still  remains  in  charge  of  the  station,  the  location 
of  which  is  midway  between  Kittyhawk,  N.  C,  and  Oai)e  Henrj,  Va. 
He  reported  at  that  place  i*eady  for  duty  on  March  14  and  opened  sta- 
tion March  20,  1878. 

7  8IG 
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Tlic  objei-t  of  tilt'  station  is  to  kcc)!  tli*'  line  in  cxniMtaiit  repair  and 
oi>^ii  i<ri>mj)t  t4'I«';:nij.lii<-  «-onimMnii-ation  with  tliisotHc*-  at  tlu-  immediate 
weni-  (dwn-i-ks  or  dan^rcr,  iiiid  for  tliat  piuiKisi'  tliei'tili.sted  man  iri  cliarfre 
ii*  n-(|uiivd  to  n-RiiIarly  iiatix.l  on  t'acli  side  of  tlic  Hviii^'  station  until  lie 
mtitH  til,,  [wtrollnnn  eiIlH-i<,'a|if  Henry  or  Kittyliawk.  Hi.s  diivctions 
are.  in  cases  of  wrecks,  upon  liaviiig  notilied  tlie  Chief  Signal  Ofllwr, 
to  [iron^tHl  at  onee  to  the  scene  of  wreek  and  ojM-n  teieKmi>liic  fonimu- 
oieiition  thence  alon;:  the  line  to  this  oftiee.  The  station  is  fully  e^jidpiicd 
as  a  i-omniiiiiieatin;;  sij,'iiiil  and  ivpair  station,  with  mule  and  wref:k- 
knaiMiiek  and  <ither  ne<-e.ssiivy  a|)|iliain-cs  tor  m'ndiii^assistance  in  cases 
of  wrecks  and  fur  matin}:  ntH'tlcd  ivpaii's  to  the  telefnap'i  '""''•  The 
seetion  of  line  |>atn>lled  fiiim  this  station  extends  frani  ( 'aiK'  HoniT,  Va,, 
to  Kittyhawk.  N.  C. 

OI>s<Tvaiions  aiv  taken  of  charaeter of  sunset  when  observer  is  not 
on  reiiair-dnly.  Thes*-  observations  are  tele;jra]ihe<l  to  Oltice  Chief  Sig- 
nal i)flieer, 

FOKT  MACOS,  SOKTII  CAKOLISA. 

[Ojfficial  number,  — .] 

Laiinule "       ' 

L-'DSim-l-- °      ' 

A  station  was  oia'iie<l  at  Itciftwo  Bank,  N.  (\,  by  S|M'cial  Oitlers  No. 
47..  Far.  IV.  dated  OtH.*  of  the  Chief  Sifjiial  Otti.cr,  April  1',  1S78,  and 
Private  Cuiirge  11.  Tliomii.^on  was  assijoted  to  the  eliarye  theivof,  and 
rei>orteil  his  arrival  by  telej.T,iph  at  10  a.  ni.,  Aprih  IH,  1S7S.  The  sta- 
titm  was  reiiukvi-d  frtmi  Bojnie  Bank  to  Old  Tojmail  (Foit  Jlat-oii),  X.  C, 
wbieh  was  tVinnd  to  Ih'  a  nniie  snitabh^  plac^e,  by  Instnictioiis  Xu.  44, 
l*ar.  I.  dale*!  Otlice  Chief  Sit.nial  Officer,  May  'St,  1878. 

The  «>etion  of  tele}im]ih  line  kei)t  in  repair  from  this  station  extends 
froui  the  south  side  of  Ohi  Tojisail  Inlet  to  the  north  side  of  Bopiie  In- 
let. It  distani>'  of  twenty-five  (liS)  miles.  This  station,  like  the  others, 
is  supplie*!  with  a  mule,  wreek -knapsack,  and  other  appliances  for  ren- 
dering asststantv  in  ca.-H-  of  wivcks,  and  for  pn)i>erly  i-epairint:  the  tel- 
r^niph  line.  Two  trips  are  made  eaoh  week  over  the  entire  rejmir  sec- 
tion, and  the  eulisteil  man  is  iixiuireil  to  be  eonstantly  on  the  lookout 
tiir  nitvks  or  otlu-r  disastei-s.  Obsei-vations  of  the  eharacter  of  the 
«uuset  an>  made  each  <lay  and  t^'lej^rajihed  to  the  Cent  ml  Office.  A  rec- 
i,vit  i>f  tlie  sinue  is  also  forwanled  at  tlie  end  of  each  inontfa. 

This  Stat  ion  has  Iieen  desijrimted  as  a  cautionary  signal  display  station, 
and  cauliouar>  signals  wUl  l>e  displayed  thei-eat  from  and  after  .luly  1, 
ISTS,  t\^HH  a  thig  stHlV,  which  is  1J."»  feet  high. 

I'l.VINti  STATION'  AT  SLOOI'  POINT. 
{<lpicitil  number,—.] 


SUh>p  Toiiit  \\  IIS  opened  in  accordance  with  Special  Onlers  No.  57,  Par. 
I.  il.iled  (>mee  of  the  Chief  Signal  Offieer,  A]>ril  2.1,  1878,  and  Sergeant 
{i',  ,1,  I'lipil  iisMigned  t<i  duty  theif.  He  aiiived  for  dnt;v- and  ojaMied 
Hlitluoi  Mii>  -i'.  IS78.  The  se<'tion  of  ctiast  telegm|»li  line  kept  in  ri'iwir 
\U»H  (Ills  station  evteiids  himi  New  River  to  the  niahi  ititul,  near  ShH>p 
INiilil,  II  dHtmiee  of  tweiil.v-oiie  (I'l)  niili-s.     Tlie  mjiair-niau  in  eliarge  is 

ii.UmI I  snppliiHl  Willi  tlie  Signal  Servio^  (or  wreck)  knapsjiek  and 

ipplloiuH's.  to eiialih'  him  to  jn-opeily  dischaige  the dutiw  assigned 
le  it  nH\\\\\vt[  lo  make  two  tiijis  each  week  over  the  entipe  sec- 
ntsleil  to  iiis  CHI1',  whether  the  line  is  in  working  onler  or  not, 
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and  carefully  note  ami  make  any  rei)airs  wliieli  may  be  needed,  an<i,  in 
ease  of  storms,  must  he  on  tlie  lookout  for  wrecks  and  l)e  ready  to  ren- 
der every  assistance  in  his  ])ower. 

in  addition  to  his  other  duties  he  is  recjuinMl  to  take  an  observation 
of  the  character  of  the  sunset  eiich  day. 

Sergeant  Pai)st  was  relieved  by  IMnvate  N.  G.  Brewer  May  30,  1878. 
Private  Brewer  still  remains  in  charge. 

Tlie  following  table  shows  the  locaticm  of  the  cautionary  signal  dis- 
play stations  under  the  direction  of  the  office  of  the  Chief  Signal  Officer, 
the  names  of  the  <lisi>Iay  men,  the  date  at  which  each  was  established, 
the  uuinl>er  of  cautionary  signals  displayed,  the  number  n^poited  justi- 
fied ami  the  number  repoited  not  justified,  from  the  date  of  establish- 
ment up  to  and  including  June  30,  1878. 

Section  Xo.  1,  o»  or  near  Lake  Michigan, 


Cautionary 
Higiialtt. 


C 

s    . 

1 

1 

Stationii. 

^IhwL*^    Xame  of  display  mail. 

Remarks. 

1 

n 

u  S 

Bx 

3 

s  - 

14 

JZ5 
12 

2 

Ckj  Bank,  Wis. . . 

1 

Sept.  16, 1877  :  H.  Halvereon 

Station  transferred  to  Horn's 

Pier,  Wis.,  March  15,  1878. 

Green  Bny,  Wis 

Sept.  16, 1877    J.  H.  Elmore 

i 

27 

12 

13 

No  report  was  received  aa  to 
justiticAtion  or  non -justifica- 
tion of  two  signals. 

HorniiPier.  WU.. 

Mar.  15, 1878    H.  Halveroon 

14 

11 

3 

IntmhA,  Win 

Sept.  16, 1877    H.  B.  Simmons 

30 

20 

10 

lewmone^.  Wis 

Sept.  16, 1877  j  A.  D.  LauRhUn,  P.  M 

31 

23 

8 

Maaitowoc.  Wis  . . . 

Sept.  16, 1877    C.  Anderson 

25 

20 

4 

No  report  was  received  as  to 
Justilli-ation  or  non-Justifica- 

1 
i 

1 

tion  of  one  signal. 

XnooMnM^,  Mich 

Sept.  16, 1877    X.  Gram 

31 

24 

7 

Saciae,  Win 

Sept.  16, 1877  |  G.  W.  Scanlon 

26 

23 

1 

No  report  was  received  as  to 
justification  or  non-justifica- 

; 

tion  of  two  signals. 

^^tbojgan,  w  is  . . . 

Sept  16, 1877    J.  L.  MaUerv 

31 

23 

7 

No  report  was  received  as  to 
justification  or  non-j  ustifica- 

tion  of  one  signal. 

SUigwm  Bay,  Wis 

Sept  16. 1877    J.  R  Scott 

29 

20 

3 

No  report  was  received  as  to 
justification  or  non-justifica- 

1 

1 
1 

tion  of  six  signals. 

Section  No.  1  is  under  the  charge  of  the  sergeant  at  Milwaukee,  Wis., 
and  all  cautionary  signal  orders  received  by  him  are  duplicated  to  the 
«nb-8tations  in  his  section,  and  by  them  acknowledged  by  telegraph. 

Cautionary  signal  display  stations  were  established  at  Ludington, 
Mich.,  January  20,  1878,  and  at  Lewes,  Del.,  Febniary  25,  1878,  which 
stations  receive  their  orders  for  displaying  signals  direct  from  this 
office. 


^'tVil'JS!'^^     ■.  Cautionary  oflF-shore  signals. 


Stations. 


Date  estab- 
lished. 


signals 


U&Mcton.  Mich. 
LMre«.Del 


Jan.   20.1978 
Feb.  26,1878 


Name  of  displav-man.'  'H's 

O 


H.  T.  Alexandor 

Charles  M.MarshaU 


20 
21 


-« 

-a 

•« 

4* 

V 

9     . 

t: 

trs 

O     ' 

O  o 

^1 

P^ 

s  ?; 

X 

a  >. 
s 

'-■^ 

t"  s 

w^ 

^.k 

Ms 

fl 

Bfl 

s 

a  " 

A 

>5 

^ 

I 


>5 


18 
11 


2 
10 


11 


I 


u  a 
MV 


5  5*3  o  2  o 


o 

S«-r'  I  s  *  C 


1' 
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Observations  of  tlie  stage  of  water  were  taken  daily  during:  tlie  year 
aud  rei>orted  to  the  Office  of  the  Chief  Si<(nal  Officer  weekly  on  Form  28. 
A  telegrrai>liie  report  of  the  rivers,  each  Saturday,  was  also  forwarded, 
lu  eases  where  the  water  rose  to  near  the  "danpn-  line"  special  tele- 
^apliic  rei>oi*ts  were  made  and  continued  until  discontinued  by  orders 
from  this  office. 

In  addition  to  these  a  repoi-t  of  the  depth  of  water  and  changes  in  the 
river  is  received  regidarly  on  Form  28  each  week  from  Mr.  William  Molis, 
at  Mnsc^atiue,  Iowa,  who  receives  no  compensation  for  his  senices. 

TabU  ttkatring  stations  on  the  Iniied  States  mllitanf  te}e(jraph  line  in  Arizona  and  California 
from  which  rejtorts  hare  been  receired  during  the  year  ending  June  IW,  1^8,  tcith  the  kind  of 
reports  sent,  whether  cotnplete  or  partial. 


Name  of  Htatiun. 


s 
c  a 

r  X 

c  s 


s 

o 

5. 


5  <•= 


Riik<-*,ATii     Dec.     1,1877 

Camp  Apache,  Ariz . .   June  23. 1878 

Camp  Graiit,  Arix Jnly  14. 1877 

Campo.  Cal (•) 

Camp  Verde,  Arix (*) 

FWtnce,  Ariz (•) 


Varicopa  Wella,  A  riz 
Pl»nix,  Ariz 


Prwrott,  Ariz. 

Sn  Diego,  eal 

^tanvix,  Ariz. 
TacMm.  Ariz. . 


Wkkenbnrg,  Ariz 


TuBia.  Ariz 


(•) 


(•) 
<') 

C) 
<*) 

(*) 


r) 


Mar.  14, 1878 


Dec.     1, 1877 


0 

3 

3 
3 
0 
0 


Charucler  of  reporis  received  by  mail  oi 
Fonu  4  (weekly). 


0 


3 


3 


OliHcrvrttionH  of  thermometer,  hyiji"omcter, 
ilir«Ttioii  of  wind  and  utat**  of  weather, 
cloiidH  and  rainfall  taken  three  timeHa 
day, 

Obrtervations  of  thermometer,  liy urometer, 
dire«'tion  of  wind  aud  Mtate  of  weather 
and  ehmdH  taken  thr»»e  times  a  day. 

Complete  ob»er\'ationM,  rxci-nt  velocity  of 
wind,  taken  three  tinieN  a  (lay. 

Complete  obHcrvatiouH  taken  tbree  timea  a 
day. 

Complete  obserx'ationa,  except  velocity  of 
wind,  takrn  three  times  a  ilay. 

OlmervatiouH  of  tliennometer,  hyprometer, 
diriM-tion  of  wind  and  state  of  weather, 
clondri,  rain-fall,  and  maximum  aud  mini- 
mum thermometers  taken  three  times  a 
day. 

Observations  of  barometer,  thermometer, 
hydrometer, dirc-ition  of  wind  and  state 
vt\  weather,  eluiids  and  rain-fall  taken 
three  tinifs  a  day. 
Comj»lete  obsfiAatiouH,  except  velocity  of 
wind,  tak«  n  tlirer  tinns  a  day. 

Conqdete  observations  taken  seven  times  a 
day. 

Comi»lete  observations,  excent  velocity  of 
wind,  taken  thn-e  times  a  nay. 

Observations  of  thennometer,  ny urometer, 
direetitm  of  wind  ami  state  of  weather, 
elruuls,  rain-fall  and  maximum  and  mini- 
mum thennometei-8  taken  three  times  a 
day. 

(,'omplete  observations  taken  three  times  a 
day. 


"  Re|>oi-ting  at  date  of  last  annual  reiM)rt.  June  30,  1877. 

The  followinii:  rei)ort  of  stations  on  United  States  military  telegraph 
line,  division  of  Arizona  and  California,  is  compiled  from  the  animal 
iv|iort  of  Lieut.  Charles  A.  Booth,  First  Infantry,  acting  signal-officer, 
r.  S.  A.,  and  officer  in  charge  of  tliat  division,  and  from  data  on  file  in 
the  office  of  the  Chief  Signal-Officer,  Washington,  D.  C. : 
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CAMP  GRANT,  ARIZONA  TERRITORY. 

[Official  number  J  182.] 

Latitude 32°  25' 

Longitude lO^o  56* 

Privjite  W.  H.  A^ey,  Si^ial  Service,  U.  S.  A.,  in  charge.  Private 
Andrew  Newlaiul,  Comi)any  1,  Eighth  Iiilantiy,  repairman. 

Number  of  mesHagen  during  year, — Sent  paid,  708;  sent  collect,  189; 
received  paid,  780;  received  collect,  200;  sent  D.  H.,  393;  received,  I>.  H., 
227.     Total,  2,503.     Free  business,  $885.75. 

BeceipU.—tXm  line,  $307.64;  other  lines,  $100.08;  sundries,  $25.21. 
Total,  $432.93. 

Tlie  station  is  supplied  with  a  fidl  set  of  telegraph  instruments  and 
repair-tools,  and  the  following  serviceable  meteorological  instiTiments : 
Two  thermometers,  standard ;  one  tliermometer,  maximum ;  two  ther- 
mometers, mhiimum ;  one  thermometer,  hygrometer;  one  baix>meter; 
one  wind-vane  (large);  one  wind-vane  (small);  one  rain-gauge;  one 
compass. 

Observations  are  taken  tri-daily  and  sent  by  telegraph.  Full  reports 
arc  also  forward(»d  by  mail. 

ChangeH  during  year, — October  9,  1877,  Private  J.  J.  Falvey  relieved 
and  ordered  to  Apache.  October  9,  1877,  Private  J.  W.  Harrison,  H, 
Sixth  Cavalry,  assigned  in  charge.  April  1,  1878,  Private  J.  W.  Har- 
rison, H,  Sixth  Cavalry,  relieved  and  ordered  to  Phoenix.  April  1, 1878^ 
Private  W.  H.  Agey,  Signal  Service,  U.  S.  A.,  assigned  in  charge. 

The  station  was  inspected  August  9,  1877,  by  First  Lieut.  A.  W. 
Greely,  Fifth  Cavalry,  acting  signal-oi!i(*er,  IT.  S.  A.,  and  found  in 
gofKl  condition,  the  records  being  up  to  date  and  neatly  kept,  and  the 
instiiunents  in  gooil  order. 

The  office,  consisting  of  one  nmm,  is  situated  in  the  building  occuiued 
by  the  regimental  heathpiarters  of  the  Sixth  Cavalry'  and  post  (com- 
mander. 

Meteorological  instnunents  were  put  in  iM>sition  July,  1877.  Observa- 
tions have  been  taken  and  reports  sent  regularly  sincce  above  date. 

The  barometer  is  suspended  in  a  window  facing  west,  about  four  feet 
and  a  half  from  the  ground.  Thermometers  in  instniment-slielter  in  a 
window,  on  west  side  of  building.  Wind- vane  (small)  on  roof  of  build- 
ing occupied  by  the  office.     Rain-gauge  on  the  ground  near  the  office. 

All  telegrai)h  business  for  Camjjs  Apache,  Thonms,  San  Carlos,  Indian 
agency,  Saftbrd  and  Pueblo  Viejo,  Ariz.,  are  relayed  at  this  office. 

The  completion  of  the  line  to  Apache  has  been  a  source  of  great  ben- 
efit both  to  military  authorities  and  citizens  at  A])ache,  Thoma^s,  and 
adjacent  settlements. 

CAMP  VERDE,  ARIZONA  TERRITORY. 

[Official  number^  179.] 

Latitude 34^  23'  42" 

Longitude llio  5:*'     b" 

Eidisted  ftuce  on  duty  at  the  station,  Lance  Coi^mral  I.  R.  Birt,  Sig- 
nal Service,  IT.  S.  A.,  in  charge.  Private  Oliver  B.  Winthrop,  B,  Eighth 
Infantry,  repairman. 

Xumber  ofme^Hages  during  year, — Sent  paid,  416;  sent  collect,  30 ;  re- 
ceived i)aid,  220 ;  received  collect,  75 ;  sent  D.  H.,  1,074 ;  received  D.  H.^ 
295.     Total,  2,116.     Free  business,  $344.12. 
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Reeeipt^.—Tln^  line,  $219.60;  other  lines,  $69.89;  snndries,  $7.24. 
Total,  $296.73. 

Tlie  station  is  supplied  with  a  fiill  set  of  telejrraph  instniments  and 
repair-tools,  and  the  following?  serviceable  nieteor(>lo*n<*al  instruments: 
One  thermometer,  staiidanl;  one  thermometer,  maximum;  one  thennom- 
eter,  minimum ;  one  thermometer,  hy|2:rometer;  one  barometer;  one  wind- 
vane  (lar^je);  one  wind-vane  (small);  one  rain-piu<;e;  one  compass. 

Observations  are  taken  tri-daily,  and  wen*  sent  by  telefj:raph  until 
April  1,  1878;  since  that  time  they  have  been  forwarded  by  mail. 

Changes  during yeiir, — «Tuly  1, 1877,  Private  William  Daber,  Sipial  Serv- 
ice, U.  8.  A.,  in  charge.  June  11, 1878,  Serj^eant  William  Baber,  Signal 
Service,  U.  S.  A.,  relieveil  and  ordered  to  Prescott.  June  11,  1878, 
Private  Isaac  R.  Birt,  Signal  Service,  IJ.  S.  A.,  in  charp:e. 

The  station  was  in8i)ected  on  August  23  and  24,  1877,  by  Fii'st  Lieut. 
A.  W.  (inndy.  Fifth  Cavalry,  acthig  signal  officer,  U.  S.  A.,  who  re- 
ports that  the  office  is  cpiite  well  located,  that  the  theniumieters  are  in 
^ockI  c4>ndition,  and  are  ex^msed  in  an  excellent  shelter  of  d<mble  blind, 
and  that  the  reconls  are  in  good  condition  and  up  to  date. 

Tliis  station  was  closed  temiiorarily  for  six  days  during  the  month  of 
Octul>er,  1877,  by  order  of  Lieut.  Philip  Reade,  acting  signal-officer  in 
cliarge,  to  euiible  the  enlisted  man  in  charge  to  obey  a  sub]Kena  from 
tht?  judge-advocate  of  a  general  court-mtu'tial    (convened  at  l*ivscott, 
Ariz. 

With  the  exception  of  the  velocity  of  the  wind  full  tri daily  rcj)orts 
are  now  rendered.  The  instrument  shelter  faces  the  northeast  and  af- 
fonls  an  excellent  exposure.  No  change  has  been  made  in  the  location 
of  the  ottiee,  nor  is  any  contemi)lated. 

Sergeant  William  Babcron  May  15, 1878,  reports  tiiat,  being  ordered  by 
Lit'ut.  i\  A.  Booth  to  temporarily  close  otlice  and  take  charge  of  re])air 
party  at  l*res4!ott,  Ariz.,  observations  will  be  discontinued  for  the  pres- 
ent, his  ivi)airnian  being  unable  to  perform  station  duties. 

CAMPO,  CALIFORNIA. 

[Official  number^  171.] 

Latitude 32^  22' 

Longitude lir>^  2H' 

Sergeant  Martin  L.  Heai*ne,  Signal  Service,  U.  S.  A.,  is  in  charge,  and 
the  only  enlisted  man  on  duty  at  this  point. 

Xnmber  of  me^sagex  during  year. — Sent  paid,  G6  ;  sent  (collect,  49  ;  re- 
ceiveil  paid,  123;  received  collect,  48:  sent  I).  H.,  20;  received  D.  II., 
21.    Total,  327.     Free  bushiess,  $240.38. 

Reeeipt4(.—T\nH  line,  *7r>.70;  other  lines,  *17.8G.     Total,  ^m.m. 

The  station  is  supplied  with  a  full  set  of  telegraidi  instruments  and 
repair  tool^  and  the  following  serviceable  meterological  instruments: 
one  thermometer,  stiindard;  (me  thermometer,  maxinunn ;  one  thermom- 
eter, minimum;  one  thehnometer,  hygronu^ter;  (me  barometer,  one  rain 
gauge,  and  one  compass. 

Observarions  are  taken  tri-daily,  and  were  sent  by  telegiaph  up  to 
April  1,  1878.     Since  that  time  they  have  been  forwarded  by  mail. 

Ckangea  during  the  year. — .Inly  1,  1877,  Private  F.  C.  Kelly,  Signal 
8er\ice,  L^.  S.  A.,  assigned  in  charge;  January  1,  1878,  relieved,  and 
ordered  to  Tucson.  January  1,  1878,  Private  W.  II.  Agey,  Signal  Serv- 
ice, U.  S.  A.,  in  charge ;  April  1,  1878,  relieved  and  orclered  to  Camp 
Grant.  April  1,  1878,  Sergeant  M.  L.  Heame,  Signal  Service,  U.  S.  A.,, 
in  charge. 
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The  station  was  inspected  by  First  Lieut.  A.  W.  Greely,  Fifth  Cavalry, 
aeting  signal-officer,  U.  S.  A.,  on  September  18  and  19, 1877,  and  by 
Lieut.  Philip  Keade,  Third  Infantry,  acting  signal-officer,  U.  S.  A.,  in 
charge  of  the  military  telegraph  line  in  California  and  Arizona,  on  Sep- 
tember 20, 1877,  and  by  them  found  to  be  in  fair  condition. 

FILLIBUSTER,  AEIZONA  TEEEITORY. 

[Official  number,  — .] 

Latitude °  ' 

Longitude °' 

Private  W.  J.  Dailey  is  in  charge  of  this  repair-station. 
There  are  no  books  or  records  kept  at  this  station,  nor  are  there  any 
instruments. 

FLOKENCE,  ARIZONA  TERRITORY. 

[Official  number^  172.] 

Latitude 3:P2'a2' 

Loiijritude ' llloi7'14'' 

Amount  of  rain-fall  for  the  year  ending  June  30,  lt<7H 7.18  iuches. 

The  following  enlisted  men  are  on  duty  at  this  station  : 

Laiice  Corporal  William  E.  Guild,  Signal  Service,  U.  S.  A.,  in  charge. 
Private  Levi  Pitts,  Signal  Service,  U.  S.  A.,  assistant.  Corporal  Alex. 
Origuoon,  I  Sixth  Cavalry,  repairman. 

Number  of  meHHageH  during  year, — Sent  paid,  2,908  ;  sent  collect,  918; 
received  paid,  2,090;  receivecl  collect,  813;  sent  D.  H.,  758;  received  D. 
H.,  7G.     Total,  8,253.     Free  business,  $245.24. 

ReeelpU.—T\\\^  line,  $1,212.18;  other  lines,  $1,185.82.     Total,  $2,398. 

This  station  is  sui)plied  with  a  full  set  of  telegraph  instruments  and 
repair  tools,  and  the  following  serviceable  meteorological  instnnnents : 
one  thermometer,  standard ;  one  thermometer,  maximum ;  one  thermom- 
eter, minimum;  one  thermometer,  hygrometer;  one  anemoscope;  one 
rain-gauge. 

Obser\'ations  have  been  talvcn  tri-daily,  and  were  forwarded  by  tele- 
gra])h  up  to  April  1, 1878;  since  that  time  they  have  been  forwarded  by 
mail. 

Cham/ea  during  the  year, — »Tuly  1,  1877,  Private  H.  A.  Dusouchet,  Sig- 
nal Service,  TJ.  S.  A.,  assigned  in  charge  of  station.  July  26,  1877, 
Private  H.  A.  Dusouchet,  Signal  Service,  U.  S.  A.,  relieved  and  ordered 
to  Wickenburg.  July  26, 1877,  Private  William  E.  Guild,  Signal  Ser\'ice, 
U.  S.  A.,  ordered  to  take  charge  of  station.  March  4,  1878,  Private  E. 
J.  Falconer,  Signal  Service,  U.  S.  A.,  assigned  as  assistant.  Ai)ril  1, 
1878,  Private  E.  J,  Falconer,  Signal  Seivice,  U.  S.  A.,  relieved  and 
ordered  to  Prescott.  April  1,  1878,  Private  Le\i  Pitts,  Signal  Service, 
U.  S.  A.,  assigned  as  assistant. 

First  Lieut.  A.  W.  Greely,  Fifth  Cavaliy,  acting  signal-officer,  U.  S. 
A.,  visited  and  inspected  this  station  August  16,  1877,  and  found  the 
office  well  located  for  all  i)ur]>oses.  The  instruments  were  in  good  con- 
dition, but  some  of  the  records  had  been  n(»glected  by  Piivate  Dusouchet. 
Some  W(Te  only  fairly  kept,  while  others  were  in  good  condition  and  up 
to  date. 

Station  barometer  was  sent  to  Tucson,  Ariz.,  on  June  18,  1878,  by 
onler  of  Lieut.  C.  A.  Booth,  acting  signal-officer  in  charge. 
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MARICOPA  WELLS,  ARIZONA  TERRITORY. 

[Official  immber,  206.] 

Latitiule 33^  U' 

Longitude '. 112°    4' 

This  station  was  in  oi)eration  from  July  1,  1877,  to  March  14,  1878, 
when  it  was  moved  to  Phcenix. 

y umber  of  memmjeH, — Sent  i)ai(l,  335  ;  sent  collect,  154 ;  received  i)aid, 
246;  received  collect,  08;  sent  D.  H.,  61 ;  received  D.  H.,  29.  Total,  923. 
Free  business,  $158.69. 

RetTipU.—'^hi^  line,  $125.44;  other  lines,  $^2.{Sry.     Total,  8158.09. 
Tri-daily  ol>s(n'vations  were  taken  at  this  station,  and  sent  by  telegraph 
antil  office  was  moved  to  Pluenix. 

Changes. — July  1,  1877,  Sergeant  I.  R.  Biit,  Signal  Service,  T".  S.  A., 
in  charge;  August  1,  1877,  Pi'ivate  W.  Story,  Signal  Service,  U.  S.  A., 
in  charge;  August  11,  1877,  Lance  Sergeant  VV.  C.  Barden,  Signal 
JHTvice,  r.  S.  A.,  in  chaige;  September  22,  1877,  Sergeant  I.  R.  lint, 
.Signal  Service,  I^.  S.  A.,  in  charge;  September  22, 1877,  Lance  Sergeant 
W.  C.  Banlen,  Signal  Service,  U.  S.  A.,  assistant;  March  14,  1878, 
Private  I.  R.  Birt,  Sigiud  Service,  U.  S.  A.,  and  station  ordered  to 
Phfenix. 

The  station  was  insi)ecte<l  August  28,  1877,  by  First  Lieut.  A.  W. 
Greely,  Filth  Cavaliy,  acting  signal-othcer,  I'.  S.  A.  The  instmments 
ami  reconls  were  found  in  good  condition,  and  the  latter  lasted  to  date. 

PHCENIX,  ARIZONA   TERRITOHY. 

[Official  number  J  175.] 

Utitnde :53^  IS' 

Lonjritiide ll-<><^  0'  15'' 

Private  J.  W.  Harrison,  Company  H,  Sixth  Cavalry,  in  charge.  Pri- 
vate Thomas  Farroll,  Company  I,  Sixth  Cavalry,  n»pairman. 

Xuml>er  of  mesxaf/e^s  (hiring  the  year. — Sent  j)aid,  335;  sent  collect,  154; 
receive^l  paid,  246;  rei^eived  collect,  98;  sent  1).  H.,  61  ;  received  D. 
H.,  29.     Total,  923.     Free  business,  $280.25. 

ReceipU.—Thx^  line,  $911.52;  other  lines,  $,-m8.70.     Total,  $1,470.22. 

This  .station  is  supplied  with  a  full  set  of  telegra])h  instruments,  re- 
peater, and  line-rei)air  tools,  and  the  following  serviceable  meteorological 
instruments :  two  thermometers,  standard ;  one  thermometer,  maxi- 
mum ;  one  thennometer,  minimum ;  two  thermometers,  hygrometer ;  one 
barometer;  two  anemoscopes ;  one  wind- vane;  three  rain-gauges  ;  two 
compasses. 

Obsei*\'ations  have  l)een  taken  tri-daily,  and  were  sent  by  telegraph 
np  to  April  1,  1878;  since  that  time  have  been  fonvarded  by  mail. 

Ch4iHff€Jf  (luring  year July  1, 1877,  Private  J.  J.  Nanry,  Signal  Serv- 
ice, V.  S.  A.,  in  charge  of  station;  Decend)er  11>,  1877,  Private  W. 
Manderfeld,  Signal  Service,  I^.  S.  A.,  in  charge  of  station  ;  December 
11»,  1877,  Private  J.  J.  Nanry,  Signal  Servi(»<»,  V.  S.  A.,  reliev(Hl  and  or- 
dcrnl  to  Yuma ;  March  4,  1878,  Private  I.  R.  Biit,  Signal  Seivice.  IJ. 
S.  A.,  assigned  to  duty  in  charge;  March  4,  1878,  Private  ^V,  Mander- 
feld. Sigiml  Service,  17.  S.  A.,  assigned  to/luty  as  assistant;  Maich  15, 
1>>7.S,  l»rivate  VV.  Manderfeld,  Signal  Service,  I^  S.  A.,  relieved  and  or- 
dt^ml  to  Burkes;  April  1,  1878,  Private  J.  VV.  Harrison,  H,  Sixth  Cav- 
alry, assigne<l  to  duty  as  assistant ;  June  11,  1878,  Private  I.  R.  Birt, 
Signal  Service,  IT.  S.  A.,  relieved  and  onlei*ed  to  Melvin  Station;  June 
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11,  1878,  Private  J.  W.  Harrison,  H,  Sixth  Cavalry,  assigned  to  duty  iu 
charge  of  station. 

First  Lieut.  A.  W.  Greely,  Fifth  Cavalry,  acting  signal-oflicer,  IT.  S. 
A.,  insi)ectiHl  this  station  August  27,  1877,  and  found  the  office  and 
papers  in  g(H>d  condition  and  the  records  well  ke])t,  evidencing  care 
and  interest  on  the  part  of  Private  Nanry  in  his  work. 

The  office  was  closed  from  December  22  to  Decend)er  29,  1877,  and 
no  ol)ser^'ations  taken,  the  observer  being  ordered  to  assume  temporary^ 
charge  of  station  at  Maricopa  Wells,  Ariz.  Barometrical  obsenations 
commenced  Januarv  13, 1878.  The  h)oi)  to  Pluenix  was  completed  March 
13,  1878. 

PRESCOTT,  ARIZONA  TERRITORY. 

[Official  number  J  176.] 

Latitude 34<^  29'  6" 

Lon<;itii(le 112<^  30'  30" 

Amoniit  of  rain-fall  for  the  year  eii<liiig  June  30,  1878. 13.  81  inches. 

Enlisted  men  and  employeH  on  duty  at  Htation, — »J.  S.  Hunter,  employ^, 
temi)orarily  in  charj^e;  Private  H.  A.  Dusouchet,  Signal  Service,  U.  S. 
A.,  assistant;  Serf»:eant  William  Baber,  Si^ial  Service,  U.  S.  A.,  in 
charge  meteorologi(fal  office,  temporarily  absent  in  charge  of  rei)air 
party. 

Xumber  of  mesHafjes  during  yenr, — Sent  paid,  3,598;  sent  collect,  1,005; 
received  paid,  3,5G5;  received  collect,  1,214;  sent  I).  H.,  14,993;  received 
D.  H.,  3,88L>.     Total  28,317.     Free  Imsiness,  $2,58().54. 

iiVm/>/,s'.— This  line,  81,790.41;  other  lines,  83,299.40;  sundries,  8550.40. 
Total,  85,040.21. 

A  lull  set  of  telegrai)h  instruments  and  re])air  tools  ami  the  following 
meteorological  instruments  are  in  use  at  this  station:. One  thermometer, 
standard;  one  thermometer,  nuiximum  ;  one  thermometer,  minimum; 
one  thermonu»ter,  hygrometer;  one  barometer;  one  anemos<*ope;  one 
anemonu»ter ;  one  rain-gauge. 

Observations  are  t^iken  tri-daily  and  sent  by  telegraph  to  offi(ie  Chief 
Signal-Officer.     Full  reports  are  also  forwarded  l)y  ihail. 

ChanijeH  during  year, — .July  1, 1877,  Private  William  Storv',  Signal  Serv- 
ice, U.  S.  A.,  in  charge;  July  17,  1877,  F.  H.  Merrill,  emi)U)ye,  in  charge; 
September  22,  187 1,  Private  W.  H.  Ag€»,y,  Signal  Service,  IJ.  S.  A.,  as- 
sistiint  operator;  October  9, 1877,  J.  S.  Hunter,  employe,  cliief  operator; 
January  1,  1878,  Piivate  W.  H.  Agey,  Signal  Service,  U.  S.  A.,  ivlieved 
and  ordered  to  Cainpo;  March  9,  1878,  Private  Newton  Phelps,  Signal 
Service,  U.  S.  A.,  assigned  assistant  oi>envtor ;  April  1, 1878,  Private  E. 
J.  Falconer,  Signal  Service,  U.  S.  A.,  assigned  assistant  operator;  April 
1,  1878,  Sergeant  Newton  Phel])s,  Signal  Service,  U.  S,  A.,  relieved  and 
ordered  to  Tres  Alamos;  June  11,  1878,  Sergeant  William  Baber,  Signid 
Service,  I  J.  S,  A.,  assigned  (charge  of  meteorological  office ;  June  11 ,  1878, 
Private  II.  A.  Dusouchet,  Signal  Service,  U.  S.  A.,  assigned  assistant 
o])erator;  June  11,  1878,  Private  E.J,  Falconer,  Signal  Service,  U.  S.  A., 
relieved  and  ordered  to  Wickenburg. 

The  station  was  inspected  by  First  Lieut.  A.  W.  Greely,  Fifth  Cav- 
alry, acting  signal  officer.,  I^.  S.  A.,  from  August  22  to  August  25,  1877. 
The  office  is  well  located  for  handling  all  oliicial  business,  and  is  com- 
modious and  suitable.     The  office  is,  generally,  in  goo^l  condition. 

The  following  extrac^ts  are  made  from  the  semi-annual  repoits  of  the 
sergeant : 

The  United  Stales  Military  Telejrraph  Line  has  proved  to  be  an  inestimable  benefit 
to  the  ])ivss,  government,  and  the  commereial  community,  and  is  st4?a<lily  inerejksing 
in  favor  ami  usefulness  ;  in  fact,  without  the  telegraph  line  the  people  woriUd  be  almost 
isolated  from  the  civilized  world. 
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Tlie  office  ill  the  city  of  Prescott  wjim  put  on  main  line  3Ia.v  2G,  1878. 
The  pnii)rietoi*s  ^ive  the  use  of  the  room  to  the  telefj:rai)h  line  rent  free. 

No  ivconls  or  fonns  of  nny  kin<l  are  at  the  station  for  period  of  time 
previous  to  May  12,  1877,  Lance  Serjeant  Ochus  having,  it  is  believed, 
destixjved  them  at  the  time  of  his  desertion. 

All  reconLs  are  comi)lete  trom  May  12,  1877,  and  the  original  record, 
Forms  4  and  22,  have  been  made  regularly  without  break  or  interniption. 

SAN  DIEGO,  CALIFOIINIA. 

[Official  number^  75.] 

Latiiiulf 3-2-31'  59" 

Longitude 117^     5'  15" 

Mean  l»arc»mf  ter  fc»r  the  year  eiuliu^  June  30,  1878 29.993 

Mean  teiniMTatnre  fc»r  the  year  enthnj;  June  30,  1878 ()1°.3 

Amount  of  rain-fall  for  the  year  en<ling  June  30,  1878 16.10  inehen. 

(A  rei>ort  from  this  station  will  also  be  found  among  the  i^i)orts  of 
re^ilar  stations.) 

Tlie  follo\*ing  is  the  list  of  enlisted  men  and  civihan  employes  on  duty 
at  this  office : 

J.  M.  Kaiuos,  citizen  employ^,  oi>erator  in  charge;  Private  J.  K. 
McKeniia,  Sigmd  Service,  U.  S.  A.,  a.ssistant. 

Xitmber  of  mesmgen. — 8ent  paid,  3,447  ;  sent  collect,  1,241 ;  i-eceived 
paid,  4,f>43;  received  collect,  1,373;  sent  D.  H.,  1,078;  received  D.  H., 
6.>1.     Total,  12,4.36. 

On  business  connected  with  tht»  government  and  maintenance  of  line : 

Xuml>er  of  words  sent,  11(5,449;  number  of  words  received,  119,869. 
Total,  23r»,318.     Free  business,  $1,257.47. 

ReceipU.—T\\\H  line,  $2,189.72;  other  lines,  $66.76;  sundnes,  $72. 
Total,  $2,328.48. 

Changes.— ^\\\y  1,  1877,  Sergeant  W.  T.  Blythe,  Signal  Service,  U.  S. 
A,  oj^ei-ator  in  charge;  JiUy  17,  1877,  J.  M.  Ramos,  citizen  emploj'^, 
assistant;  August  11,  Private  Wilham  Stoiy,  Signal  Service,  U.  S.  A., 
assistant ;  August  11,  Sergeant  W.  T.  Blythe,  Signal  Service,  U.  S.  A., 
relieved;  August  11,  J.  M.  Ramos,  employ^  in  charge;  Deceml>er  1, 
1877,  CoiiK^ral  William  Stoiy,  Signal  Service,  U.  S.  A.,  relieved  and 
as.signe<l  at  Yimia ;  January  1, 1878,  Priv  ate  el.  J.  Munroe,  Sigiml  Sei-v- 
ice,  U.  S.  A.,  assistant;  March  1,  1878,  l*rivate  J.  J.  Munroe,  Signal 
Service,  U.  S.  A.,  relieved  and  ordered  to  Burkes ;  Maich  4,  1878,  Pri- 
vate J.  K.  McKenna,  Signal  Service,  U.  S.  A.,  assigned  assistant  oper- 
ator. 

Meteorological  office,  Sergeant  Marion  M.  Sii^kler  in  charge. 

Changes  during  year, — »TiIly  1,  1877,  Sergeant  C.  E.  Howgate,  Signal 
Serv ice,  U.  S.  A.,  in  charge ;  July  9,  1877,  Sergeant  C  E.  Howgate,  Sig- 
nal Service,  U.  S.  A.,  relieved;  Jidy  9,  1877,  Sergeant  Marion  M.  Sick- 
ler,  Signal  Service.  U.  S.  A.,  in  charge. 

The  office  was  located  in  room  No.  7,  Iloiton  Bank  building,  from 
July  1,  1877,  to  Ajuil  24,  1878,  when,  pursuant  to  instnictions  fix)m  the 
Chief  Signal  Officer,  it  was  moved  to  same  building  vdth  telegiaph 
officres,  comer  of  Fifth  and  D  streets. 

Seven  daily  observations  are  taken  at  this  station,  and  tri-daily  re- 
ports are  sent  by  telegraph  to  office  of  the  Chief  Signal  Officer. 

FuU  reiK>rts  are  forwarded  by  mail. 

Local  reports,  Bulletins  and  Form  22  are  furnished  and  published  by 
the  San  Diego  Daily  Union  and  San  Diego  Daily  News. 

The  office  i^  regularly  v^isited  by  the  meteorological  committee  of  San 
Biego  Society  oi  Natural  History. 
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When  the  line  is  down  east  or  west  of  Santa  Fe,  the  siffnals  are  con- 
centrated at  this  stiition  and  sent  via  San  Francisco. 

The  tbUowinj^  nietcorologi(*al  instruments  are  at  this  station  :  Two  ther- 
mometers, standard;  one  thermometer,  niaxinnim;  one  thermometer^ 
minimum;  one  tliermometer,  hydrometer;  two  barometers;  two  anemom- 
eters; two  self- registers  for  anemometers;  one  wind-vane  (large);  one 
wind- vane,  (small) ;  one  raiu-<(auge. 

The  station  was  inspected  by  First  Lieut.  A.  W.  Greyly,  Fifth  Cavalry^ 
acting  signal  officer,  IJ.  S.  A.,  from  Seiitember  22  to  25, 1877.  All  the 
books  and  records,  except  the  telegrai)li  register  and  check  ledger,  ap- 
pear to  have  been  neglected  by  Sergeant  W.  T.  Blythe  when  he  was  in 
charge,  but  the  telegraph  work  ai)i)ears  to  have  been  i)romptly  handled 
by  him  and  Private  Story,  both  of  whom  stand  well  in  the  general  cx)m- 

munitv. 

STAXWIX,  ARIZONA  TERRITORY. 

[Offii^ial  number^  177.] 

Latitude :^2c  57' 

Longitude 113°  25' 12" 

The  stiition  was  inspected  by  First  Lieut.  A.  W.  Greely,  Fifth  Cavalry, 
acting  signal -offii'cr,  U.  S.  A.,  on  August  29,  1877,  and  the  office  found 
to  be  locate<l  in  a  small  room  in  the  only  house  in  the  idace.  The  reeoi'ds 
were  up  to  date  and  in  good  condition. 

This  office  was  in  opera ti<m  from  July  1  to  December  1, 1877,  under 
charge  of  Private  W.  J.  Daily,  Signal  Service,  U.  S.  A.,  when  it  was 
moved  to  Burkes,  eight  miles  east  of  i!^anwix. 

TRES  ALAMOS,  ARIZ0:N^A  TERRITORY. 

[Official  number  J  — .] 

Latitude 32^    9' 

LoiiiTitiule 110°  12i 

Sergeant  Newton  Phelps,  Signal  Service,  U.  S.  A.,  is  in  charge. 

Number  of  messages  during  year. — Sent  paid,  197;  sent  collect,  89; 
received  paid,  145;  received  collect,  28;  sent  D.  H.,  134;  received,  D.  H., 
100.    Total,  693.    Free  business,  $51.30. 

Receipts.— This  line,  $58.85;  other  lines,  $11.98.    Total,  $70.83. 

The  station  is  supplied  with  a  full  set  of  telegi*aph  instruments  and 
rei>air  tools.  No  meteorological  instruments  at,  and  no  reports  made 
from,  this  station. 

Changes  during  the  year. — July  1,  1877,  Private  Levi  Pitts,  Signal 
Service,  U.  S.  A.,  in  charge;  April  1,  1878,  Private  Levi  Pitts,  Signal 
Service,  IJ.  S.  A.,  relieved  and  ordered  to  Florence;  Ai)ril  1,  1878,  Ser- 
geant Newton  PMps,  Signal  Service,  IT.  S.  A.,  assigned  in  charge. 

The  station  wa.s  insi>ected  August  11  and  12,  1877,  by  First  Lieut. 
A.  W.  (Ireely,  Fifth  Cavalry,  acting  signal -offi<»er,  U.  S.  A.  The  office 
is  in  the  best  location  to  be  had,  and  is  suitable  for  the  accommodation 
of  the  present  busiiu*ss. 

Sergeant  Newton  Phelps,  under  date  of  May  1, 1878,  states  that  the 
only  reconl  kept  at  station  is  that  of  telegrams  sent  and  received.  The 
record  commences  with  June  22,  1877. 

TUCSON,  ARIZONA  TERRITORY. 

[Official  number,  178.] 

Latitude 32o  14' 

Lougitude ll(P  56' 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 13.03  inches. 
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The  following-named  enlisted  men  are  on  duty  at  this  station :  Lance 
Corporal  George  V.  Phillips,  Signal  Senice,  U.  S.  A.,  in  charge ;  Private 
Fred.  C.  Kelley,  Signal  Service,  U.  S.  A.,  a^ssistant ;  Private  George  Wilts^ 
M,  Sixth  Cavalry,  repairman. 

Number  of  mesHages  during  year, — Sent  paid,  3,582;  sent  collect,  1,079  j 
rec^ive<l  paid,  3,340;  received  collect,  1,294 ;  sent  1).  H.,  2,137 ;  received 
D.  H.,  1,428.     Total,  12,8(R).     Free  business,  $987.18. 

KeceipU.— This  line,  $1,960.51 ;  other  lines,  $1,912.39 ;  sundries,  $192.94. 
Total,  $4,0(M.84. 

The  station  is  supplied  with  a  full  set  of  telegraph  instruments,  in- 
cluding *M>utton-i-epeat errand  the  following  meteorological  instruments: 
One  thermometer,  standard  ;  one  thermometer,  maximum ;  one  ther- 
mometer, minimum ;  one  thermometer, hygrometer ;  one  barometer;  one 
wind-vane  (large);  one  wind- vane  (small);  one  rain-gauge;  one  ane- 
mometer. 

Observations  are  taken  tri-daily  and  sent  by  telegraph  to  Office  of  the 
Chief  Signal -Officer.    Full  reports  are  also  fon^arded  by  mail. 

Jidy  1,  1877,  Private  W.  C.  Barden,  Signal  Service,  U.  S.  A.,  assigned 
to  duty  in  charge ;  July  1,  1877,  Private  C.  Butler,  Signal  Ser\ice,  U. 
8.  A.,  assigned  to  duty  as  assistant;  July  1,  1877,  Private  C.  M.  Clark^ 
Signal  Service,  U.  S.  A.,  assigned  to  duty  as  assistant ;  August  11, 1877^ 
Private  W.  C.  Barden,  Signal  Service,  U.  S.  A.,  relieved  and  ordered  to 
Maricopa;  August  11,  1877,  Sergeant  W.  T.  Blythe,  Signal  Service,  U. 
S.  A.,  assigned  to  duty  in  charge ;  October  9, 1877,  Private  C.  M.  Clark, 
Signal  Service,  U.  S.  A.,  relieved  and  ordered  to  Apache ;  November  8^ 
1877,  Sergeant  W.  T.  Blythe,  Signal  Sei'vice,  U.  S.  A.,  relieved  and  or- 
dered to  Yuma;  November  8, 1878,  Private  G.  V.  Phillips,  Signal  Service, 
U.  S.  A.,  assigned  in  charge;  June  1,  1878,  Private  F.  C.  Kelley,  Signal 
Service,  U.  S.  A.,  assigned  to  duty  as  assistant. 

The  station  was  inspected  by  First  Lieut.  A.  W.  Greeley,  Fifth  Cav- 
alry, acting  signal-officer,  U.  S.  A.,  on  August  13,  14,  and  15,  1877, 
and  found  not  to  be  fully  equipped  with  telegraph  instruments ;  other- 
wise it  was  in  good  condition. 

The  situation  of  the  office  is  the  same  as  at  last  report,  on  the  second 
floor  of  building  northwest  comer  Main  and  Congress  streets,  the  best 
location  in  town  for  the  display  of  meteorological  instruments. 

From  January  1  to  June  19,  partial  reports,  and  from  June  19  to  30th, 
full  meteorological  reports  transmitted  to  Chief  Signal-Officer. 

Maximum  and  minimum  thermometers  were  placed  in  position  Janu- 
ary 31,  and  readings  taken  from  same  from  February  1,  1878. 

The  following  extract  is  made  from  the  semi-annual  reports  from  this 
station: 

On  May  »W,  1878,  a  meteor  of  supposed  large  dinieTision  feU  on  mountains  10  mile^ 
northeast  of  town,  leavinj^  trail  of  smoke  one  milo  in  length ;  upon  striking  earth  a 
huge  volume  of  smoke  ascended,  and  was  visible  for  from  10  to  15  minutes. 

Barometer  No.  180  arrived  at  station  on  June  10,  1878,  and  observa- 
tions commeuced  with  afternoon  report  of  that  date. 

WICKENBURG,  ARIZONA  TERRITORY. 

[Official  number  J 168.] 

Latitude 33°  58' 

Longitude 112^42' 

Private  E.  J.  Falconer,  Signal  Service,  U.  S.  A.,  is  in  charge  of  station 
work. 
Corporal  Oliver  Vowles,-K,  Sixth  Cavalry,  is  on  duty  as  repairman. 
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Knmber  of  meHHages  durhig  year. — Sent  paid,  920 ;  sent  collect,  3(il ; 
received  paid,  758;  received  collect,  212.  Total,  2,251.  Free  business, 
^15:^.44. 

Eeeeipts.— Thin  line,  $3(^.22 ;  other  lines,  $21)2.89.     Total,  $(].jf;.ll. 

The  station  is  ])rovided  with  a  full  set  of  tele|2fraph  instruments  and 
repair  tools,  and  the  following  serviceable  meteorological  instruments : 
One  thermometer,  standard ;  one  thermometer,  maximum  ;  one  thermom- 
eter, minimum;  one  thennometer,  hygrometer;  one  anemoscope;  one 
rain-gauge ;  one  compass. 

Observations  are  taken  tri-daily,  and  were  sent  by  telegraph  up  to 
April  1,  1878 ;  since  that  time  have  been  forwarded  by  mail. 

Chmtges  durhig  year, — ^luly  1,  1877,  Private  William  E.  Guild,  Signal 
Service,  U.  S.  A.,  assigned  to  duty  in  charge;  July  2(i,  1877,  Private 
Williani  E.  Guild,  Signal  Ser\ice,  U.  S.  A.,  reUeved  and  ordered  to  Flor- 
ence ;  July  2(J,  1877,  Private  II.  A.  Dusouchet,  Signal  SerWce,  U.  S,  A., 
assigned  to  duty  in  charge;  June  11,  1878,  Private  H.  A.  Dusouchet, 
Signal  Service,  U.  S.  A.,  relieved  and  ordered  to  Prescott ;  June  11, 1878, 
Private  E.  J.  Falconer,  Signal  Service,  U.  S,  A.,  assigned  in  charge. 

This  station  was  inspected  by  Lieut.  A.  W.  Greely,  Fifth  Oavalr>',  act- 
ing signal-officer,  U.  S.  A.,  August  19,  1877. 

The  office  is  well  located  and  is  large  and  commodious.  The  records 
were  not  up  to  date,  and  showed  evidences  of  neglect  on  the  part  of 
Private  W.  E.  Guild. 

The  office  was  moved  on  Februaiy  20  and  21,  1878. 

YUMA,  ARIZONA  TERRITORY. 

[Offiekd  number^  109.] 

Latitudt^ :«<5  43'  :«" 

Longitude 114°  36'    9' 

Amount  of  raiu-fuU  for  tlie  year  ending  June  30,  1878 2.00  incheH. 

The  following-named  enlisted  men  are  on  duty  at  this  station  : 

Cori)oral  and  Lanc^e  Sergeant  William  Story,  Signal  Service,  U.  S.  A,, 
in  charge ;  Private  M.  A.  Cunningham,  assistant ;  Private  Daniel  Cam- 
eron, L,  Sixth  Cavaliy,  repairman. 

Number  of  mema^jefi  dvrin{f  year. — Sent  paid,  2,.S66 ;  sent  (M)lkH^'t,  1,400; 
received  paid,  3,077;  received  collect,  758;  sent  D.H.,  2,942;  i-eceived 
D.  H.,  1,340.     Total,  11,040.     Fri^  business,  loOO.CH). 

Receipt^.— Tim  line,  $0:i3.21 ;  other  lines,  $350.75.     Total,  $1,28:5.96. 

A  fidl  set  of  telegraphic  instalments  ami  rei)air  tools,  and  the  follow- 
ing metexu'ological  instruments,  are  at  this  station :  Four  thermometers, 
standard ;  two  thermometers,  maximum ;  two  thermometers,  minimum  ; 
two  thermometers,  hygrometer ;  two  barometers;  one  anemometer;  one 
anemoscope;  two  <?om passes;  one  rain-gauge. 

Observations  are  taken  tri-daily,  and  are  sent  by  telegrai)h  to  office 
Chief  Signal-Otticer.    Full  reports  are  also  forwarded  by  mail. 

Changes  during  year. — July  1,  1877,  Private  G.  V.  Phillii)s,  Signal 
Sersice,  U.  S.  A.,  a.ssigned  to  duty  in  charge  of  station;  July  1,  1877, 
Private  O.  W.  White,  Sigiml  Service,  U.  S.  A.,  as  assistant ;  Sei)teml)er 
22,  1877,  Private  O.  W.  White  relieved  and  ordered  to  Camp  Thomas; 
Kovember  8,  1877,  Sergeant  W.  T.  Blythe,  Signal  Ser\'ice,  IT.  S.  A., 
assigned  in  charge ;  November  8,  1877,  Private  G.  V.  Phillips,  Signal 
Service,  U.  S.  A.,  relieved  and  ordered  to  Tucson  ;  November  14,  1877, 
Private  J.  J.  Monroe,  Signal  Ser\ice,  U.  S.  A.,  assigned  as  assistant 
operator;  December  1,  1877,  Cori)oral  William  Story,  Signal  Service, 
U.  S.  A.,  assigned  in  charge ;  December  1,  1877.  Private  W.  T.  Blythe, 
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Si^rn^l  Service,  U.  S.  A.,  relieved  and  ordere4l  to  Santa  F^ ;  December 
19,  1877,  Private  J.  J.  N^iry,  Signal  Service,  U.  S.  A.,  assigned  as 
assistani;  January  1,  1878,  Private  J.  J.  Monroe,  Signal  Service,  U.  S. 
A.,  relieved  and  ordered  to  San  Diego;  March  1, 1878,  Private  William  J. 
Daily,  Signal  Service,  U.  S.  A.,  assigned  as  assistant ;  March  15,  1878, 
Private  M.  A.  Cunningham,  Signal  Service,  U.  S.  A.,  assigned  as  assist- 
ant oj^erator/ 

The  8e^^'ice8  of  the  assistant  have  been  required  the  greater  portion  of 
the  time  on  telegraph  construction  duty,  in  consequence  of  which  the 
whole  station  work  (telegraph  office  and  meteorological  station)  devolves 
upon  one  i^erson,  which  is  thought  rather  severe,  although  the  work 
appears  to  have  been  performed  satisfactorily. 

Lieat^  Philip  Beade,  acting  signal-officer  and  superintendent,  arrived 
and  inspected  station  March  7,  1878. 

So  change  has  been  made  in  location  of  office  or  instruments  since 
]Mt  report. 

By  direction  of  the  Chief  Signal-Officer  a  coi)y  of  monthly  Form  22. 
giving  temi^erature,  rain-fall,  and  direction  of  wind,  has  been  fiirnishea 
the  chief  engineer  of  the  Central  Pacific  Railroad  Company,  San  Fran- 
cisco, Cal. 

A  maximum  thermometer  was  set  up  March  8,  1878,  and  observations 
on  maximum  temi>eratiu«  have  been  taken  since  that  date. 

The  station  was  insi)ected  by  Lieut.  A.  W.  Greely,  Fifth  Cavalrj', 
acting  si^al-officer,  U.  S.  A.,  on  August  29  and  30  and  September  1, 
1877,  and  by  Second  Lieut.  Philip  Reade,  Third  Infantry,  acting  signal- 
officer,  U.  8.  A.,  in  charge  of  California  and  Arizona  Military  Telegraph 
line,  March  8,  1878.     Station  found  in  good  condition. 

Hie  following  report  of  stations  on  the  United  States  Military-  Tele- 
gr^h  Line,  !New  Mexico  Division,  is  compiled  from  the  annual  report  of 
lieot.  James  Allen,  Third  Cavalry,  acting  signal-officer,  U.  S.  A.,  and 
from  data  on  file  in  the  office  of  the  Chief  Signal-Officer  of  the  Army : 

• 

Tdkle  ik^tcimg  BtoHomn  on  the  United  Statet  Military  Telegraph  Line  in  New  Mexico  from,  which 
reports  hare  been  received  during  the  year  ending  June  IW,  1878,  with  the  kind  of  reports 
received^  whether  complete  or  partial. 


Name  of  station. 

9 

h 

& 

» 

c 

0 

r 

3 

0 
3 

3 

3 

3 

Character  of  reportH  received  by  mail  on 
Form  4  (weekly). 

B  Paao  Tex 

Apr.  13, 1878 

(•) 
(*) 

(*) 

(*) 

May  22, 1878 

Obserrations  of  thermometer,  hygrome* 
ter,    direction   of  wind   and   state  of 

WMAf.hAr,  <>1nii(lH,  r&in.fa.11,  aimI  maximnm 

and  minimum  thermometers  taken  three 
times  a  day. 

Complete  observations,  except  velocity 

of  wind,  taken  three  times  a  day. 
Complete  observations  taken  three  times 

a  nay. 
Complete  observations  taken  seven  times 

a  day. 
Comnfete  obser\'ation8,  except  maximum 

ana    minimum    thermometers,    taken 

seven  times  a  day. 

Fort  Ekvard,  N.  Mex  . . 
Fnrt  Crmig.  N.  Mex 

Ulfe8fllft,N.Mex 

tetaF^  N  Mex 

May  22. 1878 

9Dtct  Citv  N  Mex  . .  - 

Reporting  at  date  of  lust  annnal  report,  June  30,  1877. 
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ALBUQUERQUE,  :S^EW  MEXICO. 

[Official  nnmhery  — .] 

Latitude :r>-   2' 

Longituae KJfP  40' 

No  meteorological  reports  are  furnished  from  this  station^  except  sun- 
set reports. 

No  meteorological  instruments  at  this  office. 

Operator  in  charge,  Private  li.  J.  White,  Signal  Ser\ice,  U.  S.  A.,  who 
gives  satisfaction. 

On  June  30,  1877,  Mr.  W.  M.  Smith,  civilian,  was  the  operator  in 
charge.    He  was  relieved  by  present  incumbent  on  February  10,  1878. 

The  station  was  inspected  by  First  Lieut.  A.  W.  Greely,  Fifth  Cav- 
alry, acting  signal-officer,  U.  S.  A.,  on  July  20,  1877.  The  office  is  lo- 
cated on  the  main  street,  and  is  neat  and  commodious.  The  records  are 
in  good  order  and  up  to  date.  The  office-room  is  furnished  free  of  rent 
by  the  citizens,  and  in  case  the  office  receipts  do  not  equal  the  pay  of 
the  operator  they  make  up  the  difference. 

BELEN,  NEW  MEXICO. 

[Officml  number^  — .] 

Latitude -     ' 

Lougitudc ^     , 

There  are  no  meteorological  records  kept  at  this  station,  as  it  is  only 
a  branch  of  the  Los  Lunas  office. 

The  station  was  inspected  on  July  21,  1877,  by  First  Lieut.  A,  W. 
Greely,  Fifth  (3avalr>^,  a<;ting  signal-officer,  U.  S.  A.,  in  connection  with 
his  inspection  of  that  office.  The  instruments,  consisting  of  one  key, 
relay  and  sounder,  with  a  switch  and  groiuid  wire,  were  in  good  order, 
and  sufficient  for  the  office. 

The  office-room  is  furnished  free  of  rent. 

No  books  or  records  are  kept  here,  as  all  the  business  done  is  entei'ed 
in  those  at  Los  Lunas. 

EL  PASO,  TEXAS. 
[Official  number  J  195.] 

Latitude ^    ' 

Longitude ^    t 

Full  telegraphic  reports  and  sunset  observations  are  taken  at  this 
office. 

The  meteorological  instruments  in  use  are  one  sta^ndard  thermometer; 
one  hygrometer;  one  maximum  thermometer;  one  anemometer;  one  self- 
register;  one  rain-gauge ;  one  minimum  thermometer. 

The  operator  and  observer  is  Private  liobert  lieeder.  Signal  Service, 
U.  S.  A.,  who  has  been  stationed  here  since  establishment  of  office,  No- 
vember 5,  1877,  and  has  given  satisfaction. 

There  are  eight  enlisted  men,  of  the  Fifteenth  Infantrj',  on  duty  with 
this  line  as  repainnen. 

On  June  30,  1877,  there  were  employed  on  this  section  one  ci\ilian 
repairman,  who  was  discharged  February  28,  1878,  and  a  civilian  team- 
ster, who  was  discharged  D<H*einber  31,  1877. 

The  station  has  not  been  inspected. 

Telegiaphic  rei)orts  were  ftrst  received  from  El  Paso  on  April  1,  1878. 
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Private  Robert  lleeder  rei>orts  on  May  17, 1878,  that  the  record  of 
sunset  ol>servatioiis  ha«  been  kei)t  since  January  1, 1878,  and  of  hygrom- 
eter, thennometer,  dueetion  and  force  of  the  wind,  clouds  [and  state  of 
weather,  since  May  1,  1878. 

FORT  BAYARD,  NEW  MEXICO. 

[  Officia I  num her^  1 70. ] 

LatitiMle 320  46' 

Longitude? lOr^c  lo' 

No  meteorological  rei^orts  are  furnished  except  sunset  observations. 
No  meteorological  instruments  are  at  this  office. 

Private  F.  W.  Mallorj',  Company  D,  Fifteenth  Infantry,  acts  as  oper- 
ator, and  does  very  well  under  the  circumstances. 

Private  H.  Voss,  Signal  Service^  U.  S.  A.,  was  the  operator  and  ob- 
server on  June  30, 1877;  he  wa.s  relieved  by  Private  William  D.  McChes- 
uey,  Signal  Service,  U.  S.  A.,  and  discharged  for  misconduct  May  16, 
1878.  On  May  22,  1878,  Private  McChesney  and  all  meteorological  in- 
struments and  records  were  transferred  to  Silver  City,  N.  Mex. 

The  station  wa*s  insi)e(;ted  by  First  Lieut.  A.  W.  Greely,  Fifth  Cav- 
aln\  acting  signal-officer,  U.  S.  A.,  on  August  2  and  3, 1877.  The  office 
was  found  to  be  neat,  cx)mfortable,  and  commoilious ;  i-ecords  up  to  date, 
neat  and  well  kept,  and  instruments  in  goo<l  condition  and  sufficient  for 
the  office. 

Meteorological  reconls  and  books  transfeiTcd  to  Silver  City,  and  re- 
eeive<l  at  latter  station  on  May  15,  1878. 

FORT  CRAIG,  NEW  MEXICO. 
[Offici<il  number  J  180.] 

Latitude     33©  42' 

Longitude 107^    8' 

Full  telegraphic  and  sunset  observations  are  taken  at  this  office. 

Meteorological  instruments  in  use:  Two  barometers;  one  standard 
thermometer;  one  maximum  thermometer j  one  minimum  thermometer; 
one  anemometer ;  one  self-register ;  one  wnul-vane;  one  rain-gauge ;  one 
hygrometer. 

Private  Eugene  Peters,  Signal  Service,  U.  S.  A.,  is  the  operator  and 
observer  in  charge;  he  ha«  not  given  satisfaction  and  has  been  recom- 
mended for  discharge. 

On  June  30, 1877.  Private  C.  J.  Costello,  Signal  Service,  U.  S.  A.,  was 
the  operator  and  ooserver.  He  was  discharged  for  misconduct  Febm- 
arv  25,  1878. 

Local  and  midday  observations  were  discontinued  on  April  10,  1878. 

First  Lieut.  A.  W.  Greely,  Fifth  Cavalry,  aeting  signal-officer,  U.  S.  A., 
visited  and  inspected  the  station  July  22,  23,  and  25,  1877,  and  founa 
the  office  commodious,  clean,  and  well  located.  The  recx)rds  were  up  to 
date  and  books  in  good  condition,  and  the  instruments  were  in  good 
condition  and  sufficient  for  the  office.  The  observer.  Private  J.  W.  Cos- 
tello, was  well  spoken  of  by  all  as  attentive  to  his  duties  and  well  be- 

FORT  CUMMINGS,  NEW  MEXICO. 

[Official  number  J  — .] 

Latitude :W^^  16' 

Lonjritnde 107-  32' 
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This  station  is  a  repair  station,  and  is  in  charge  of  an  enlisted  man  of 
the  Fifteenth  Infantry.  Private  James  Connolly,  Company  E,  Fifteenth 
Infantry,  was  assigned  to  duty  here  on  June  1,1878. 

FORT  SELDEX,  NEW  MEXICO. 

[Official  number  J  — .] 

Latitude o     / 

Longitude ^     ' 

First  Lieut.  A.  W.  Greely,  Fifth  Cavalry,  a<;ting  signal-officer,  U.  S.  A., 
inspected  this  station  on  July  2(>,  27,  and  30,  1877.  The  office  is  well 
located,  there  being  nothing  but  the  post  to  accommodate.  There  are 
no  meteorological  mstruments  at  the  station. 

The  i^cords  were  very  poorly  kept,  and  not  up  to  date.  The  office  is 
operated  by  an  enlisted  man  of  the  Fifteenth  Infantry,  who  is  detailed 
for  the  puiiK)se,  and  is  merely  the  headquarters  of  a  repair  party,  and 
will  probably  be  broken  up  in  the  autumn  when  Fort  Selden  is  eventu- 
ally abandonexl. 

LA  MESILLA,  NEW  MEXICO. 

\  Official  nuinber^  181.] 

Latitude 3s>o  17' 

Longitude 106o  48' 

This  station  was  inspected  by  First  Lieut.  A.  W.  Greely,  Fifth  Cav- 
alry, acting  signal-officer,  U.  S.  A.,  on  July  28  and  29,  1877. 

The  office  is  well  located  for  all  telegraphic  purjmses ;  the  roof-instru- 
ment-s  have  excellent  exjiosure ;  but  the  shelter  for  instruments  is  not 
good,  but  can  be  made  fair.  The  books  were  found  in  good  condition, 
though  formerly  they  had  not  been  well  kept.  The  instruments — ^me- 
teorological and  telegi'aphic — are  also  in  good  condition,  and  are  suffi- 
cient for  the  office.  Private  R.  J.  White  was  in  charge,  and  was  well 
spoken  of  at  Mesilla. 

Full  telegraphic  and  sunset  observations  are  taken  at  this  office. 

The  following  meteorological  instnmients  are  in  use  at  this  station : 
Two  barometers;  one  standard  thermometer;  one  hygrometer;  one 
maximum  thermometer;  one  minimum  thermometer ;  one  anemometer; 
one  self-register ;  one  MTJid-vane,  one  rain-gauge. 

Coq>oral  Martin  Hoover,  Signal  Service,  U.  S.  A.,  is  the  operator  and 
observer,  and  gives  entire  satisfaction. 

On  June  30, 1877,  Mr.  Henry  Fenton,  civilian,  was  the  operator.  He 
waii  transferred  elsewhere  on  September  15,  1877. 

Local  and  midday  observations  were  discontiiuied  April  10,  1878,  by 
direction  of  Lieut.  James  Allen,  acting  signal-officer. 

LOS  CRUCES,  NEW  MEXICO. 
[0ffi4)ial  number  J  — .] 

Latitude o  / 

Longitude o  ' 

This  station  was  inspected  in  connection  with  La  Mesilla,  of  which  it 
is  a  branch  office,  by  First  Lieut.  A.  W.  Gi-eely,  Fifth  Cavalry,  acting 
signal-officer,  U.  S.  A.,  on  JiUy  28  and  29,  1877.' 

No  meteorological  reports  are  made  except  sunset  reports.  No  mete- 
orological instruments  at  this  office. 
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Mr.  \V.  G.  Adams,  civilian,  has  been  the  operator  in  charge  since 
establishment  of  office,  October  10,  1877,  and  has  given  satisfaction. 

LOS  LUNOS,  NEW  MEXICO. 

[Official  number^  — .] 

Latitiidt* °' 

Loncptiide ^'  ' 

First  Lieut.  A.  W.  Greely,  Fifth  Cavalry,  acting  signal-officer,  U. 
S.  A.,  inspected  this  station  July  21,  1877.  The  office  is  a  large  and 
commodious  room  in  one  of  the  principal  buildings  in  the  town.  The 
record  books  were  up  to  date  and  well  and  neatly  kept,  and  the  instni- 
meut<$  in  good  condition.  The  office  is  furnished  rent  iree  by  the  i>eople 
of  Los  Lunos,  and  when  the  amount  of  receipts  at  the  office  is  not  suffi- 
cient to  pay  the  oi>erator  the  deficiency  is  made  uj)  by  them. 

No  meteorological  reports  are  made  from  this  station  except  sunset 
reports.     There  ai-e  no  meteorological  instruments  at  tliis  office. 

Mr.  W.  M.  Smith,  civilian,  operator  (who  gives  satisfaction),  is  at  pres- 
ent in  charge. 

On  June  30,  1877,  Mr.  A.  E.  Lindsay,  civihan,  was  the  operator.  He 
resigned  Febmary  10,  1878,  when  present  incumbent  was  placed  in 
charge. 

SANTA  FE,  new  MEXICO. 

[Official  number,  69.] 

Latitude 35°  41' 

Longitude 106°  10' 

Hean  barometer  for  the  year  ending  June  30,  1878 29.793 

Mean  temperature  for  the  year  ending  June  30,  1878 47°. 1 

.Amount  of  rain-faU  for  the  year  ending  June  30,  1878 15.11  inches. 

(A  report  from  this  station  will  also  be  found  in  tlie  list  of  regiUar 
stations.) 

Tlie  station  was  inspected  from  July  11  to  16,  1877,  by  First  Lieut.  A. 
W.  Greely,  Fifth  Cavalry,  acting  signal-officer,  U.  S.  A.,  who  found 
the  telegraj^h  office  excellently  located  for  business,  and  in  a  very  com- 
fortable and  convenient  building  near  the  post-office  and  main  business 
houses.  Tlie  record  books  were  to  date  and  well  and  carefully  kept,  the 
instruments,  &c.,  in  goo<l  condition,  and  the  general  condition  of  the 
office  was  excellent. 

Full  meteorological  repoits  are  made  by  this  office. 

Meteorological  instruments  in  use, — ^Three  barometers;  two  standard 
thenuometers ;  one  maximum  thermometer ;  one  minimum  thermometer ; 
one  hygrometer;  one  anemometer;  one  self-register;  one  anemoscope; 
one  large  wind-vane ;  one  rain-gauge. 

Force  on  duty. — Sergeant  Max  Frost,  Signal  Service,  U.  S.  A.,  ob- 
ser\'er  and  clerk  in  the  superintendent's  office;  Mr.  A.  K.  Sinnott,  chiei 
operator  of  line  and  manager  of  office ;  one  enlisted  man.  Fifteenth  In- 
fantry-, who  performs  duty  as  repairman  and  messenger. 

Sergeant  Max  Frost  and  Mr.  Sinnott  have  given  entire  satisfaction  in 
the  performance  of  their  respective  duties,  l>eing  fidly  competent  and 
very  conscientious  in  the  discharge  of  same.  The  force  at  this  office  is 
entirely  inadequate,  but  Ciinnot  be  increased,  owing  to  the  scarcity  of 
men  and  there  being  no  funds  to  hire  additional  help. 

On  June  30,  1877,  there  was  on  duty  at  this  office  the  following  force: 
Sergeant  Max  Frost,  Signal  Service,  U.  S.  A.,  chief  clerk  and  in  charge 
of  repairmen ;  J.  W.  Anderson  and  E.  Rowcrofr,  civilian  clerks;  G.  A. 
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8U>lbraiKl,  civilian,  chief  operator,  and  Priv^ate  Martin  Hoover,  Signal 
JSciN  icv,  U.  S.  A.  Mr.  G.  A.  Stolbrand  resigned  his  position  August  30, 
iS77.  Mr.  J.  W.  Anderson  was  discharged  September  1,  1877.  Mr.  E. 
Kowcix)lt  was  discharged  April  1,  1878,  and  Private  Hoover  transferred 
to  duty  elsewhere  September  15,  1877. 

SILVER  CITY,  NEW  MEXICO. 

[Official  number^  194.] 

LntitiuU* ^  ' 

Lon^i  tilde °  ' 

The  station  was  inspected  August  3,  1877,  by  First  Lieut.  A.  W. 
Greely,  Filth  Cavalry,  acting  signal  officer,  U,  S.  A.,  and  was  found  in 
excellent  condition  as  regards  recoixls  and  instniments.  Everything 
indicated  that  Mr.  B.  \V.  l^ice,  the  operator,  was  interested  in  and  at- 
tentive to  his  work.  The  office  is  well  locatecl  on  Main  street,  and  is 
convenient  to  the  princi])al  l)usincss  houses. 

Full  meteorological  observations  are  made  at  this  station. 

The  following  meteorological  instruments  are  in  use  at  tliis  station:  Two 
barometers;  one  standard  thermometer;  one  hygrometer;  one  maxi- 
mum thermometer ;  one  mininmm  thermometer ;  one  anemometer ;  one 
self-register;  one  wind-vane;  one  rain-gauge. 

Sergeant  William  T.  Blythe  and  Private  William  D.  Mci'hesney,  Signal 
Senice,  TJ.  S.  A.,  are  on  duty  as  operator  and  obs(*rvei*,  and  have  given 
satisfaction. 

The  operator  on  June  30,  1877,  was  Mr.  C.  O.  Butts,  civilian,  who  re- 
signed, and  was  relieved  by  Mr.  Henry  F(»nton,  (*ivilian,  on  September 
15,  1877.  Mr.  Fenton  resigned,  and  was  relieved  by  Sergeant  Blythe  on 
Decena)er  1,  1877. 

Private  McChesney  was  assigned  to  duty  as  assistant,  and  a  full  me- 
ti^orological  stati<m  established  on  May  22,  1878. 

Private  W.  D.  McChesney  arrived  at  station  May  1(),  1878,  with  all 
meteorological  instniments.  Instruments  put  up  with  a.s  good  exposure 
as  possible.  The  tube  of  barometer  No.  307  was  found  to  contiiin  a  speck 
of  air.  , 

Observations  commenced  on  May  17,  1878.  No  exposui*e  could  be* 
found  for  the  maxinuim  and  minimum  thermometers,  and  readings  of 
these  instniments  are  not  taken. 

Elevation  of  station  and  a  constant  correction  for  elevation  received 
from  office  Chief  Signal-Officer,  with  instructions  to  work  up  a  table  of 
corrections  for  elevations.     Elevation  of  station,  0,893. 

On  May  18, 1878,  the  iiroperty  was  transferred  to  Private  W.  T.  Blythe. 

Order  to  use  constant  c(n'r(*ction  rescinded  per  instructions  from  office 
Chief  Signal-Officer. 

On  June  20,  1878,  commenced  moving  office  and  continued  it  on  June 
27.  Excei)t  a  break  of  about  twelve  hours  in  wind-register,  the  regular 
work  was  not  interi*u])ted. 

SOCORRO,  NEW  MEXICO. 

[Official  number,  — .] 

LatitiuU' o  ' 

Loii;;itinle -   ' 

Private  G.  L.  Wright,  Fifteenth  Infantry,  wa.s  (m  duty  at  this  station 
as  repairman  until  Ai)ril  10,  1878,  when  he  was  transferred  to  Belen. 
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The  following  report  of  stations  on  the  United  States  Military  Tele- 
graph Line,  Texas  division,  is  compiled  from  the  annual  rei>ort  of  Lieut. 
George  S.  Grimes,  Second  Artillery,  acting  signal-officer,  U.  S.  A.,  and 
frtMu  data  on  file  in  the  office  of  the  Chief  Sigiml-Officer  of  the  Army : 

TabU  xkotcing  niaiioHS  on  the  United  States  Military  Telegraph  Line  in  Texas  from  which 
ffjuirtn  h^tre  been  received  during  the  year  ending  June  :W,  1878,  with  the  kind  of  reports  sent^ 
irhrther  camptete  or  partial. 


N  Mil*'  of  •itation. 


&>^nif.  T«'\ 

Br.Hkr-nvill*-.  T«\ 

Bn»«nsvill«-.  Tox 

rainhri«l;;e.  Ti-x 

<'a-.rni\-ilU'.  Tt-x 

rol^-niiin  <'iry.  T«*x 

'o-toh**.  T«-x 

I^^tur.  IVx   

r'*-ai'M»n.  T»*x 

Eagl*-  Pass.  Tex 

Edinhiir;:.  Tfx    

Fort  Ihixi-s,  IV X 

Fort  Griftin. 'IVx    

Fi»n  MrKjtv«'tt.  Tex  . . 

Fort  Sill.  lucLT 

Frvtle-rirknbnrjf,  Tex . . 

<rnh:Aiu.  Tex 

Henrietta.  Tex 

J*rkAbon»".  Tex 

lArwki.  T»*x 

Uzmm,  Tex 

Pilot  Point,  Tex 

Bi>  <TraDtli'  <'ity,  Tex  . 

S«n  Antouio,  Tex 

Stoikton.  Tex 

Tralilr-.  Tex 
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'oniplete  obnervatioiirt  ttikeu  tliree  timeH  a  day. 
'oniplete  obnervatitniH  taken  weven  tinie.s  a  day. 
'oniplete  obs«'i  vatioiiH  taken  three  times  a  day. 
'losed  anil  repoilstliscontinued  on  January  5, 1878.    Office 

ivopened  for  roniinereial  business  June  1, 1878, 
'oni]>lete  obsei-vations  (exrept  veloi-ity  of  wind)   taken 

tlir«'e  times  a  day. 
'ompb'te  oliservntinns  taken  three  times  a  day. 
'oniplete  ol>servations  taken  six  tinus  a  day. 
'omjdett'  obseivations  tak<  n  onee  a  day. 
'oniplete  observations  taken  seven  times  a  day. 
'oniplete  ob.Hervati«»ns  taken  thri'e  times  a  day. 
)bservations  of  tlienuoineter,   hyprometer,  direction  of 

wind  ami  state  of  weather,  rlouds  and  rain-fall  taken 

onee  a  day. 
'oniplete  observations  taken  three  times  a  day. 
'omjilete  observations  taken  three  times  a  day. 
'tmiplete  observations  taken  <»nee  a  <lay. 
"omidete  observations  taken  thn-e  times  a  day. 
'<miplete  observatitms  taken  tmee  a  day. 
'tmiidete  observatitms  taken  once  a  day. 
'oniplete  observatiiuis  taken  tmce  a  day. 
'oniplete  ob.Hervations  taken  three  times  a  day. 
'oniplete  observations  taken  six  times  a  day. 
'imiplete  obs4-rvations  taken  thret^  times  a  <b»y. 
'tmiplete  obs*'rvations  taken  once  a  day. 
'oniplete  observations  taken  onee  a  day. 
'omjdete  observations  taken  three  times  a  day. 
'oin]>b*te  observatitms  taken  thn'e  times  a  day. 
'omplete  observations  taken  once  a  day. 


"^  ReiKirting  at  date  of  last  annual  ii'port.  June  30, 1877. 

BOERNE,  TEX  A 8. 

\ Official  number^  207.] 

Larituile 29^  48' 

Uiij^itiicU- 980  39/ 

Mr.  Eugene  Lane  wa.s  in  cliarge  of  this  office  during  the  year,  except 
durmg  the  following  intervals,  in  which  the  exigencies  of  the  seiTice 
and  the  small  operating  force  on  the  lines  necessitated  the  removal  of 
Mr.  Lane  to  other  i)oints  (and  the  consequent  closing  of  this  office)  where 
the  ser\i<Mi.s  of  an  operator  were  imperatively  and  immediately  needed: 
fnm\  Jaiuiary  1,  1878,  to  February  0,  1878 ;  from  Aprd  1,  1878,  to  May 
10.  1878,  and  June  22,  1878. 

This  sci;tioii  maintains  in  repair  about  forty  miles  of  vriie. 

The  elevation  of  station  is  one  thousand  three  Imndred  and  thirty- 
three  i'eet. 

The  oflictj  is  conveniently  located,  and  is  sufficient  for  the  amount  of 
business. 
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A  complete  outfit  of  ineteorolo^cal  instruments  is  at  the  station,  ex- 
cei>t  the  (Iry-bnlb  thermometer,  which  ha«  been  broken. 

No  press  reports  or  bnlletins  are  issued. 

Station  inspected  November  28, 1877,  by  First  Lient.  George  S.  Grimes, 
Second  Aitillers',  acting  signal-othcer,  IJ.  S.  A. 

The  office  records  were  found  in  excellent  order,  and  the  dntie«  of  the 
office,  both  meteorological  and  teleginiphic,  seem  to  be  faithfidly  and 
intelligently  peii'onned. 

Lieut.  George  S.  Grimes,  acting  signal-officer,  U.  S.  A.,  reports,  under 
date  of  January  3,  1878,  that  it  ha«  been  found  necessary  to  close  office, 
temi>orarily,  and  assign  the  oi)emtor  to  duty  at  San  Antonio,  Tex. 
Weather  reports  from  this  station  will,  therefore,  be  suspended  from 
December  31,  1877,  luitil  the  station  can  be  re-established. 

Office  closed  April  1,  1878,  and  reopened  May  10,  1878. 

Office  closed  on  June  22, 1878,  and  Mr.  Eugene  Lane  directed  to  report 
to  Sergeant  J.  T.  Bradley,  at  San  Antonio,  Tex.,  for  duty  at  that  station 
duiing  illness  of  Private  Milbuni ;  Mr.  Lane  to  return  to  Boerue  and 
resume  his  duties  upon  the  recovery  of  Private  Milbiirn. 

BRACKETTVILLE,  TEXAS. 
[Officiul  number  J  204.] 

Latitude 29<^  17' 

Longitude 100^  25' 

Amoiuit  of  rain-faU  for  the  year  ending  June  30,  ia78 26. 18  inches. 

Sergeant  D.  D.  Stansell  reports  that  the  office  is  located  in  building 
corner  of  Main  and  Fort  street. 

The  office  occupies  half  of  the  main  building,  also  back  room  adjoin- 
ing, in  the  window  of  which  are  placed  the  instruments. 

Height  of  barometer  above  sea-level  is  approximated  at  one  thousand 
and  twenty-six  feet. 

Office  was  moved  to  its  present  location  June  1,  1877. 

The  station  has  not  been  inspected  during  the  year. 

Sergeant  I.  T.  Shadle,  Signal  Service,  U.  S.  A.,  was  in  charge  of  this 
station  June  30, 1877,  and  remained  in  charge  until  relieved  by  Sergeant 
D.  D.  Stansell,  Signal  Service,  U.  S.  A.,  September  10,  1877,  who  re- 
mauied  in  chaige  until  May  1, 1878,  when  he  was  relieved  by  Private  R. 
J.  Somers,  and  ordered  to  Denison,  Tex.,  for  discharge. 

Sergeant  Stansell  wa«  discharged  at  Denison,  Tex.,  by  reason  of  expi- 
ration of  term  of  service  May  9,  1878,  to  date  May  0,  1878. 

Private  Frank  Mangels  wa«  on  duty  at  this  station  as  assistant  oper- 
ator and  line  repairman  fiom  December  11,  1877,  up  to  Jime  25,  1878^ 
except  when  confined  in  the  post  guard-house  at  Fort  Clark,  Tex.  Mr. 
W.  W.  McConihe  was  on  duty  at  this  station  as  assistant  operator  and 
repairman  from  January  24,  1878,  up  to  April  16,  1878. 

Corporal  Somers  was  in  charge  of  the  Brackettville  office  June  30, 
1878.     Repair  section,  forty-eight  miles. 

BROWT^SVILLE,  TEXAS. 

[Offieial  number^  174.] 

Latitude 26^  00' 

Lonjritude..... .  97«  SO' 

Amount  of  rjiiii-fall  for  the  year  ending  June  30,  1878 27.37  inelies. 

Corporal  H.  C.  Wineland,  Signal  Senice,  U.  S.  A.,  was  in  charge  of 
this  station,  assisted  by  Private  J.  Gerard,  June  30,  1877,  Cori>oral 
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Wineland  remaining  in  charge  up  to  June  30,  1878,  and  Private  Gerard 
was  on  duty  thereat,  except  when  temporarily  detached  at  Kio  Grande 
City,  Tex.,  up  to  March  31,  1878,  when  he  was  discharged,  by  order,  at 
Rio  Grande  City,  Tex. 

Repair  section,  twenty-five  miles.  This  station  has  not  been  inspected 
during  the  year. 

There  are  no  bulletins  issuecl,  but  the  telegrams  from  the  Chief  Signal 
Officer,  announcing  the  display  of  cautionary-  signals  at  Gulf  stations, 
are  handed  to  Mr.  M.  J.  Gomila,  agent  Morgan's  Steamship  Line,  and 
by  him  transmitte<l  by  telegraph  to  Brazos  Santiago,  for  the  benefit  of 
shipping  in  that  i)ort. 

CAMBRIDGE,  TEXAS. 
[OfficMl  number  J  150.] 

Utitude 3:P  42' 

Longitude 98^  00' 

Private  W.  M.  Weddington  was  in  charge  of  this  station  from  June 
3(),  1877,  up  to  January  5,  1878,  when  the  office  was  closeil.  Private 
Weddington  having  been  onlered  to  duty  at  Fort  Griffin,  Tex. 

This  office  wa8  reopened  June  1,  1878,  and  Mr.  W.  M.  Weddington, 
civilian,  placed  in  charge.     He  was  still  on  duty  here  June  30,  1878. 

No  meteorological  dut>'  perfonned  at  this  station  since  date  of  re- 
opening. 

Station  not  insi)ecte<l  during  the  year. 

Meteon>logical  work  discontinued  and  telegi'aph  office  at  this  station 
dot*ei\  on  January-  5,  1878,  by  order  of  Lieut.  George  S.  Grimes,  acting 
signal -officer,  U.  S.  A.,  and  Private  W.M.  Weddington  ordered  to  report 
for  duty  at  Fort  Griffin,  Tex. 

Office  and  property  turned  over  to  Mr.  J.  J.  Mullen.  Office  I'eopened 
Jnne  1,  1878,  for  commercial  business. 

CASTROVILLE,  TEXAS. 

{Official  number^  149.] 

Utitude 21F  25' 

Longitwle 98^  50' 

CoriH>ral  W.  E.Smith  wa«in  charge  of  this  station  June  30,  1877,  and 
ap  to  July  1(>,  1877,  at  which  date,  haAing  lM*en  relieved  by  Mr.  W.  W. 
Holmes,  he  was  transfemnl  to  San  Antonio,  Tex. 

Mr.  Holmes  continued  in  charge  until  January-  2(>,  1878,  and  ha\ing 
been  relieve<l  by  Private  R.  J.  Somers,  wa«  discliarged.  Private  R.  J. 
Somers  remained  in  charge  until  relieved  Ai>ril  29,  1878,  by  Private  T. 
Jones,  Sigiml  SerAice,  U.  S.  A. ;  he  w^as  then  onlered  to  Brackettville, 
Tex. 

Private  Jones  was  in  charge  of  this  station  June  30,  1878.  About 
forty  miles  of  line  are  repaired  from  this  station. 

Tlie  station  has  not  been  insj>ected  during  the  year. 

The  elevation  of  station,  as  adopted  at  office  of  Chief  Signal  Officer, 
i8  676  feet^  foniided  on  the  authority  of  the  Mexican  Boundary  Commis- 
sion, which  gives  the  elevation  as  672  feet,  the  elevation  of  barometer 
above  ground,  4  feet,  adde<l  thereto,  makes  the  elevation  to  be  corivcted 
for. 
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COLEMAN  CITY,  TEXAS. 
[Official  number  J  151.] 

Latitude o    ' 

Longitude   °    ' 

Amouut  of  raiu-fall  for  the  year  ending  June  ;W,  1878 39.38  inches. 

First.  Lieut.  George  S.  Grimes,  Second  Artillery,  acting  signal-officer, 
U.  S.  A.,  inspected  this  station  October  28,  1877. 

All  records  of  the  office  were  found  in  good  order  and  well  and  neatly 
kept. 

Private  C.  A.  Ray  was  in  charge  of  this  station  from  June  30,  1877, 
up  to  December  18,  1877,  when  he  was  ordered  to  Stockton  for  duty, 
having  been  relieved  at  the  foiiner  station  by  Private  James  A.  Perkins, 
Signal  Service,  U.  S.  A.,  who  was  in  charge  of  this  station  June  30, 
1878.     Repair  section,  mnety  miles. 

Private  James  A.  Perkins  reports  that  on  January  7,  1878,  the  office 
was  removed  from  the  coiut-house  to  the  new  United  States  Military 
Telegraph  building. 

CONCHO,  TEXAS. 

[Official  number  J  152.] 

Latitude 3P  t2' 

Longitude 1  (KP  5>0' 

Amount  of  raiu-faU  for  the  year  ending  June  30,  1878 23.83  inches. 

Coii)oral  W.  J.  Cundall  was  in  charge  of  this  station  during  the  year, 
assisted  by  Private  J.  Peters  as  repairman.  About  one  hundred  miles 
of  line  are  maintained  in  order  by  the  i^epairman  on  duty  at  this  station. 

This  station  was  inspected  November  5,  1877,  by  First  Lieut.  George 
S.  Gruues,  acting  signal-officer,  U.  S.  A.  Tlie  office  is  well  located  and 
is  about  400  yards  from  the  hejulquarters  building  of  the  post  of  Fort 
Concho.  The  building  is  a  mere  shell,  and  is  poorly  suited  for  the  piu*- 
poses  for  which  it  is  used.  Proposals  have  been  invited  for  the  construc- 
tion of  a  new  stone  building,  and  it  is  hoped  that  a  more  suitable  build- 
ing will  soon  be  put  up.    The  elevation  of  the  barometer  is  1,750  feet. 

The  station  is  supplied  with  a  complete  set  of  meteorologic^il  instni- 
ments. 

No  bulletins  or  i)ress  reports  are  issued.  The  telegrai)h  work  of  the 
station  has  been  well  performed  and  has  given  general  satisfaction.  The 
books  and  papers  were  generally  well  and  neatly  kept,  and  posted  up  to 
date. 

Mr.  John  Yates  was  in  charge  of  this  office  from  June  30,  1877,  up  to 
the  date  of  closing  of  station,  October  20, 1877,  when  he  was  discharged. 

DECATUR,  TEXAS. 

[Official  number^  153.] 

Latitude :^i<^  10' 

Longitude^ 97^  30 

This  station  has  not  been  inspected  during  the  year. 

Private  R.  J.  Somers  was  in  charge  of  this  station  from  June  30, 1877, 
up  to  January  21,  1878,  when  he  was  ordered  to  Brackettville,  Tex., 
having  been  relieved  by  Mr.  W.  E.  Garver.  Mr.  Garv  er  was  in  charge 
of  this  station  June  30,  1878.      Rei)air  section  forty  miles. 

Anemometer  put  up  Febnuiry  11,  1878.  Telegraphic  reports  of  the 
wind's  velocitv,  as  shown  bv  the  selt-register,  commenced  February'  17, 
1878. 
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DENISOX,  TEXAS. 
[Official  number^  154.] 

L«titn<le 33°  50' 

LoD^tndf 9()0  40' 

Mean  barometer  for  the  year  endiujj  .June  *M),  187H 29.962 

Mean  temjierature  for  the  year  eiuliug  June  :^),  1878 (i3°.7 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 50.19  inches. 

The  meteorological  work  of  this  station  was  i)erfornie<l  by  Corporal  W. 
A.  Massey,  Signal  SerAice,  U.  S.  A.,  from  June  30,  1877,  except  when 
8ick.  up  to  January  22,  1H78,  when  he  was  oitlered  to  Fort  \Vhip]»le,  Va., 
for  change  of  station.  Sergeant  S.  W.  Naylor  relieve<l  Cor])oral  Massey, 
Janiiar\  22,  187S,  and  i^niained  on  dntv  as  observer  at  this  office  up  to 
June  MK  1878. 

Sergeant  Herman  Frey  was  on  duty  at  this  office,  as  oliserver,  from  June 
17  to  .lune  30,  1878.  In  addition  to  the  regular  observations  and  reports 
re<|uire<l  from  full  rc]>oi1:ing  stations,  the  further  <luty  of  collecting  and 
consolidating  the  meteoi'ological  observations  taken  at  the  several  offices 
on  the  line,  and  which  are  conc^Mitrated  at  Denison  from  all  stations 
ex«*ept  Santa  Maria,  Tex.,  and  Cambridge,  Tex.,  for  record,  and  from 
eight  statiims,  for  transmission  to  the  Chief  Signal  Officer  of  the  Army. 

The  operating  deiiai-tment  of  the  office  was  in  ciiarge  of  Corjmral 
Eugene  Peters,  Signal  Service,  l^.  S.  A.,  June  30,  1877,  who,  Inning 
been  onlered  to  Fort  Whii)i)le,  Va.,  for  nuHlical  ticatnu'iit,  was  relieved 
by  John  Sims,  July  12,  1877,  who  remained  in  charge  up  to  August  20, 

1877,  when  he  was  discharged  for  misconduct,  having  been  relieved  by 
C.  M.  Carr,  who  was  relieved  by  Ceorge  I.  Copj),  September  5,  1877 ; 
the  latter  ha\ing  been  temjiorarily  placed  in  charge  until  relieved  by  Mr. 
Floyd  Shock,  Sei)tember  0,  1<S77,  who  was  in  charge  until  January  16, 

1878,  when  he  was  relieved  by  Corporal  James  O'Dowd,  Signal  Service, 
U.  S.  A.,  who  was  on  duty  June  30,  1878. 

Cor|K>ral  R.  K.  Geraghty,  Signal  Service,  U.  S.  A.,  has  been  continu- 
ously on  duty  at  this  office,  as  chief  clerk  of  the  division,  from  JiiiiQ  30, 
1877,  up  to  June  30,  1878.  Private  Will  Strombeiger,  Signal  Service, 
U.  S.  A.,  reported  for  duty  Sei>tend>er  21,  1877,  and  continued  on  duty 
as  clerk  at  this  office  from  that  date  until  June  30,  1878. 

George  I.  Coi)p  rei)orted  for  duty  at  this  office  as  chn'k  and  assistant 
oi>erator  July  19,  1877,  and  remainetl  cm  these  duties  until  Sei)tember 
2U.  1877,  when  he  was  ordered  to  Kio  Grande  City,  Tex.,  to  take  charge 
of  the  United  States  Military  Telegraph  Office  at  that  point.  Walter  Mc- 
Arthiu*  was  on  duty  as  c'lerk  at  this  office  from  October  1,  1877,  up  to 
June  3,  1878,  on  which  date  he  was  discharged  at  his  own  re<pu\st. 

Station  has  not  l)een  inspected  during  the  year. 

EAGLE  PASS,  TEXAS. 

[Official  number^  155. J 

Latitude 28-40' 

Lrwiiritude ..    UK»o   15' 

Amount  of  rain-fall  for  the  year  endiii«ij  June  ;J0,  1878 25.43  inchen. 

This  is  a  ftill  reporting  station.  Private  Fre<l.  Belfoixl  was  in  charge 
of  this  station  June  30,  1877,  and  remained  in  charge  until  relieved  by 
Private  McClosky,  Signal  Ser\  i(;e,  U.  S.  A.,  February  8,  1878.  Private 
McClo.sky  wa«  in  charge  of  this  office  until  March  19,  1878,  when  he  was 
placed  in  confinement  at  Fort  Duncan,  Tex.,  awaiting  trial,  uj)  to  June 
30, 1878.     Private  E.  G.  Pinnce,  Signal  Service,  U.  S.  A.,  was  in  charge 
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of  this  starion  from  March  19,  1878,  up  to  June  30,  1878.     Private  T. 
Bowlus  was  on  duty  at  this  ottice  as  repairman  during  the  year.     Tri- 
vate  F.  Mangels  was  on  duty  at  this  ofliee  from  October  28,  1877,  as 
assistant  operator  and  repairman,  up  to  December  11,  1877. 
The  station  has  not  been  insi)ected  during  the  year. 

EDlNBUlid,  TEXAS. 

[Official  nnmberj  156.] 

Latitude '26^  03' 

Longitiule yrto  03' 

Private  E<lson  T.  Peck,  Signal  Service,  U.  S.  A.,  was  in  charge  of  this 
station  from  June  30,  1877,  up  to  Api-il  24,  1878,  at  which  date  he  was 
relieved  by  Private  Jerome  Williams,  Signal  Service,  U.  S.  A.,  who  was 
in  charge  of  the  station  June  30,  1878.  Private  Edson  T.  Peck  was  dis- 
charged at  Brownsville,  Tex.,  by  reason  of  expiration  of  term  of  service, 
April  22,  1878. 

Repair  section  forty  miles. 

This  station  has  not  been  inspected  during  the  year. 

FORT  DAVIS,  TEXAS. 
[Official  number^  103.] 

Latitude 30^  30' 

Longitude 103^  45' 

This  station  was  opened  December  24,  1877,  on  the  completion  of  the 
Stockton  and  Davis  extension  of  the  United  States  Military  Telegraph 
Lines,  and  Mr.  E.  M.  Dunbar  jdac^ed  in  charge. 

Mr.  Dunbar  was  in  charge  June  30,  1878,  assisted  by  Corporal  J.  M. 
Kistler,  as  assistant  operator  and  repairman. 

Fort  Davis  was  made  a  full  reporting  station  April  1,  1878,  and  me- 
teorological reports  received  therefrom,  commencing  April  1,  1878. 

About  thirty-five  miles  of  line  are  maintained  in  order  from  this  sta- 
tion. 

Telegraphic  reports  from  Fort  Davis  were  first  received  at  Office  of 
Chief  Signal  Officer  on  April  1,  1878.  Barometer  not  received  until  10 
a.  m.  April  3,  1878. 

Mr.  E.  M.  Dunbar  has  been  directed  to  use  an  elevation  of  5,203  feet, 
as  given  by  the  engineer  of  the  Texas  and  Pacific  Railroad,  in  reducing 
barometer  readings  to  sea-level. 

This  station  has  not  yet  been  inspected. 

FORT  GRIFFIN,  TEXAS. 

[Official  number  J  158.  J 

Latitude :«<=  53' 

Longitude 99^  21' 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 :I7.96  inches. 


> 


The  station  has  not  been  inspected  during  the  year. 

Sergeant  J.  Taylor  Bradley  was  in  charge  of  this  station  June  30, 1877, 
and  continued  on  duty  thereat  until  Januaiy  28,  1878,  when  he  was  or- 
dered to  San  Antonio,  Tex.,  ha\ing  been  relieved  at  the  fonner  station 
by  Private  W.  M.  Weddington,  who  continued  in  charge  until  April  6, 
1878,  when  he  was  relieved  by  Corporal  J.  C.  Rickli,  who  was  in  charge 
June  30,  1878. 

Private  Weddington  was  discharged  at  Denison,  April  17,  1878. 

About  fortv  miles  of  wire  are  maintained  in  order  from  this  station. 
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FORT  McKAVETT,  TEXAS. 
[Offidul  number^  161.] 

Latitude.    30^48' 

Lonjritnde. 99©  58' 

Mr.  C.  F.  Burroughs  was  in  charge  of  this  station  fironi  June  30,  1877, 
up  to  April  3,  1878,  when  he  absconded,  taking  away  the  public  funds 
and  part  of  the  xmblic  propeii^*  of  this  station.  Mr.  Eugene  Lane  was 
temporarily  placed  in  charge  of  this  station  from  April  3  up  to  May  6, 
1878,  when  he  was  ordered  back  to  the  Boeme  office,  having  been  re- 
lieved at  the  McKavett  office  by  Private  H.  Marsh,  who  was  in  charge 
June  30,  1878.  About  forty  miles  of  line  are  maintained  in  i^epair  from 
this  station. 

The  elevation  of  barometer  is  two  thimsand  and  fifty  feet. 

Station  iiisi)ected November  23, 1877,  by  Fkst  Lieut.  George  S.  Grimes, 
Second  Artillery,  acting  8ignal-officer,U.  S.  A. 

The  office  is  convenient  and  well  located,  in  post  hea^lquarters  build- 
ing, but  the  exposui*e  of  meteorological  instruments  is  not  very  good. 
A  complete  set  of  instnunents  is  at  the  station,  which  were  m  good  con- 
dition at  the  time  of  inspection.  No  bulletins  are  published  from  office. 
Reconls  have  been  badly  kept,  and  were  not  up  to  date  at  time  of  in- 
spection. 

FORT  SILL,  D^DIAN  TERRITORY. 

[Official  number y  165.] 

Utitnde 34°  40^ 

Longitude - 98^  SC 

Amomit  of  rain-faU  for  the  year  ending  Jnne  30,  1878 50.31  inches. 

Mr.  George  I.  Copp  was  in  charge  of  this  station  from  June  30, 1877,  up 
to  July  11,  1877,  when  he  was  relieved  by  Sergeant  William  Dowes,  Sig- 
nal Service,  U.  S.  A.,  who  was  on  duty  at  this  station  until  May  28, 1878, 
when  he  was  relieved  by  Private  John  McCann,  Signal  Servico^U.  S. 
A.,  who  was  in  charge  of  the  station  June  30,  1878.  Sergeant  Dowes 
wa.s  discharged  by  order  June  13,  1878.  About  forty  miles  of  line  are 
maintained  in  order  from  this  station. 

There  has  been  no  change  in  location  of  office  or  instruments  during 
the  six  months  ending  June  30,  1878.  This  station  is  supplied  with  a 
angle  set  of  standard  meteorological  instruments.  No  reports  have  been 
issned  from  this  station,  except  the  i*egular  weekly  and  monthly  rejwrts 
remlered  to  the  Chief  Signal  Officer  and  officer  in  charge  United  States 
Militairy  Telegraph  Line,  Texas  Di\ision ;  and  the  tri-daily  telegraphic 
reports"  which  have  been  transmitted  regularly  to  the  central  office. 

The  station  has  not  been  inspecte<l  during  the  year. 

FREDERICKSBURG,  TEXAS. 

[Official  number y  157. j 

Utitade 30O  SO' 

Longitude 98^  40^ 

Private  E.  G.  Prince,  Signal  SerAice,  U.  S.  A.,  was  in  charge  of  this 
station  June  30,  1877,  and  remained  on  duty  thereat  until  March  9, 1878, 
when  he  was  ordered  to  Eagle  Pass,  having  been  relieved  at  Fredericks- 
burg by  Private  C.  F.  Tansill,  Signal  Service,  U.  S.  A.,  who  was  in  charge 
of  this  office  June  30,  1878.  About  forty  miles  of  line  are  maintained  in 
repair  from  this  station. 
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Tlie  elevation  of  station  is  one  tbousand  six  hiinclred  and  fourteen 
feet.     The  ottiee  is  locrated  in  the  prineipal  hotel  in  the  to^^^l. 

No  bulletins  or  press  rejKJrts  are  issued.  Tlie  station  was  ins^K^'ted 
by  First  Lieut.  George  8.  Grimes,  Second  Artillery,  acting  signal -officer, 
U.  S.  A.,  Novemlx'r  20,  1877.  The  station  is  supjdied  with  a  complete 
outfit  of  iustninients,  excei>t  minimum  thermometer,  which  is  broken. 
Tlie  exi)osure  of  the  anemometer  and  wind- vane  is  excellent ;  that  of  the 
other  instruments  is  not  so  giMxl. 

(;RAHAM,  TEXAS. 

[Official  number^  183.] 

Latitude SSP  OV 

Longitude 98^  27' 

The  station  was  not  inspei^ted  during  the  year. 

Mr.  Floyd  Shock  was  in  charge  of  this  station  June  30, 1877,  and  con- 
tinued on  duty  here  until  Septeml>er  8,  1877,  when  he  was  ordered  to 
Denison,  Tex.,  for  temporary-  duty,  and  remained  at  the  latter  station 
until  January  16,  1878.  Mr.  Shoc*k  again  took  charge  of  the  Graham 
station  January'  23,  1878,  and  was  in  charge  thereof  June  30, 1878 ;  from 
September  12,  1877,  until  Jainmrs*  23,  1878,  during  Mr.  Shock's  absence, 
Mr.  W.  T.  Ditto  was  temporarily  in  charge  of  this  station,  no  meteoro- 
logical (Uity  ha^ing  been  perfonned  during  the  interim. 

The  anemometer  and  self-register  were  pla<*ed  in  position  Februarv  9, 
1878. 

HENKIETTA,  TEXAS. 

[Official  number^  196. J 

Latitude :«o  42' 

Longitude 98°  0(K 

This  station  has  not  been  inspected  during  the  year. 

Mr.  George  I.  Cole  was  in  charge  of  this  office  June  30,  1877,  and  re- 
mained in  charge  up  to  August,  1877,  when  he  was  discharged,  having 
been  relieved  by  Mr.  J.  J.  Mullen,  who  was  in  charge  June  30,  1878. 
Meteorological  reports  w^ere  forwarded  from  this  station,  commencing 
February  14,  1878. 

Repair  section,  forty  miles. 

First  regular  telegraphic  report  from  this  station  was  received  at  4.35 
p.  m.  of  February  14,  1878. 

On  February  11, 1878,  Lieut.  George  S.  Grimes,  acting  signal-officer, 
U.  S.  A.,  directed  that  the  same  elevation  be  used  at  tliis  station  for  cor- 
recting oarometrical  readings  as  that  used  at  Cambridge,  Tex.,  viz, 
nine  hundred  and  fifteen  feet. 

Barometrical  observations  commenced  June  1,  1878. 

JACKSBOKO',  TEXAS. 

[Official  number  J  159.] 

Latitude 33^  W 

Longitude.   98^  00' 

Corporal  P.  M.  Wilson,  Signal  Service,  U.  S.  A.,  was  in  charge  of  this 
station  from  June  30,  1877,  to  September  22,  1877,  and  from  December 
10,  1877,  to  June  30,  1878. 

Corporal  Wilson  was  sick  and  on  furlough  from  Sei)tember  22,  1877, 
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to  Decembi^r  10,  1877,  during  which  time  Mr.  G.  K.  Davidson  was  in 
charjr**  of  the  JaekslK)ro''  office. 

Repair  section,  fifty  miles. 

i'orponil  fl.  M.  Kistler  wa«  on  duty  at  this  station  as  repairman  June 
30,  1JS77,  and  was  on  duty  repairing  line  between  that  ponit  and  Fort 
Stockton,  Tex.,  and  constnu;ting  extension  of  line  westward  to  Fort 
Davis,  until  January  25, 1878,  when  he  was  relieved  from  dut>'  at  Jaeks- 
lK)n>'  and  i)ermanently  assigned  as  repairman  and  assistant  operator  near 
Fort  Davis,  Tex. 

Corporal  P.  M.  Wilson  reported  from  sickness  to  duty  on  December 
1. 1877. 

Tlie  seven  daily  observations  were  commenced  at  this  station  Ajuil  1, 
1H78,  and  the  sending  of  the  6.02  a.  m.  and  9.27  p.m.  telegrapliic  obser- 
vatioiLS  was  discontinued  on  the  same  date. 

The  3.02  p.  m.  observation  and  sunset  prediction  are  the  only  reports 
telegraphed. 

Tliis  station  has  not  been  inspected  during  the  year. 

LAREDO,  TEXAS. 
[Offhial  number^  160.] 

Latitude    27032' 

Lon^tude 99^26' 

Amount  of  rain-fan  for  the  year  ending  June  30,  1878 20.88  inches. 

Sergeant  John  McGlone,  Signal  Service,  U.  S.  A.,  wan  in  charge  of 
this  .station  from  June  30,  1877,  assisted  by  Private  William  L.  Miller, 
Signal  Service,  U.  S.  A.,  repairman,  up  to  June  30, 1878. 

Repair  section,  one  hunclied  miles. 

The  station  has  not  l)een  insjiected  during  the  year. 

Banimetrical  observations  commenced  on  February'  24,  1878. 

On  March  19,  1878,  Lieut.  George  S.  Grimes,  acting  signal-officer,  U» 
S.  A.,  directed  that  an  elevation  of  325  feet  be  used  for  correcting  baro- 
metrical readings  to  sea-level. 

Local  observations  commenced  April  1,  1878. 

MASON,  TEXAS. 
[Official  number,  205.] 

Utitude 300  42' 

Long^itude 99^02' 

Amount  of  raiu-fan  for  the  year  ending  June  30,  1878 22.98  inches. 

Corporal  J.  C.  Rickli  was  in  charge  of  this  station  June  30, 1877,  and 
continued  on  duty  up  to  August  14, 1877,  fix)m  which  time  up  to  Sep- 
tember 23,  1877,  he  was  on  furlough.  The  office  in  the  interim  was 
operated  by  Miss  Bella  Babcock.  Corporal  Rickli  reassumed  charge 
Septeml)er  23, 1877,  and  continued  on  duty  thereat  until  March  10, 1878, 
when  he  was  ordered  to  Fort  Griffin,  Tex.,  having  \^een  relieved  at  Fort 
Hanson,  Tex.,  by  Sergeant  E.  O'C.  Mclnemey,  who  remained  in  charge 
up  to  May  11, 1878,  when  he  was  relieved  by  Private  James  A.  Gleason, 
ha\ing  b€^n  ordered  for  duty  to  Galveston,  Tex.  Private  Gleason  was 
in  charge  of  the  Fort  Mason  office  June  30,  1878.  This  is  a  full  report- 
ing station.    About  forty  miles  of  line  are  maintained  in  repair. 

Tlie  elevation  of  station  is  eighteen  hundred  feet.  The  office  is  con- 
veniently located  in  the  central  portion  of  the  town,  and  occupies  the 
Qpper  front  room  of  a  good  stone  building. 
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about  one-half  mile  from  the  headquarters  building  of  the  post  of  Fort 
Stockton. 

A  complete  set  of  meteorological  instruments  are  at  the  station,  and 
were  in  good  condition,  except  the  barometer  and  anemometer,  which  are 
broken.  The  books  and  papers  were  in  excellent  condition,  the  former 
posted  to  date  and  the  latter  properly  briefed  and  filed.  The  barometer- 
readings,  when  taken,  are  corrected  for  an  elevation  of  three  thousand 
feet. 

UYALDE,  TEXAS. 

[Official  number,  167.] 

Latitude 29^  l^ 

Longitude 99°  40' 

Mr.  G.  O.  Appleby  was  in  charge  of  this  station  June  30, 1877 ;  was 
relieved  by  Private  William  Norrington,  Signal  Service,  U.  S.  A.,  July 
27, 1877,  and  was  discharged  on  that  date  for  misconduct.  Private  Kor- 
rington  was  in  charge  of  this  office  from  July  27, 1877,  up  to  June  30, 
1878. 

The  repair  section  of  this  station  is  forty  miles  in  length.  The  station 
has  not  been  inspected  during  the  year. 

WEST  INDIAN  STATIONS. 

BAKBADOES,  W.  I.— (BKIDGETOWN.) 
[Official  number  J  8.] 

Latitude 13o    4' 12" 

Longitude 59°  ST'   0" 

Two  observ^ations  were  taken  daily,  at  hours  synchronous  with  the  7.35 
a.  m.  and  4.35  p.  m.  observations  taken  at  Washington,  and  were  regu- 
larly telegraphed  to  the  office  of  the  Chief  Signal-Officer  from  Septem- 
ber 2, 1877,  to  October  18, 1877.  Eeports  have  also  been  forwarded  by 
mail,  but  not  with  regularity. 

GUADELOXJPE,  W.  I.— (POrSTT  A  PITRE.) 

[Offi4)ial  number^  9.] 

Latitude 16o   3' 

Longitude 61°  30' 

Two  observations  were  taken  daily,  at  hours  synchronous  with  the  7.35 
a.  m.  and  4.35  p.  m.  observations  taken  at  Washington,  and  were  regu- 
larly telegraphed  to  the  office  of  the  Chief  Signal-Officer  from  September 
2, 1*877,  to  October  17, 1877.  Eeports  have  also  been  forwarded  by  mail 
but  not  with  regularity. 

HAVANA,  CUBA. 

[Offi<nal  number  J 100.] 

Latitude 23°    9' 24" 

Longitude 82^  22* 

Three  observations  are  taken  daily,  at  hours  synchronous  with  the 
telegraphic  series  taken  in  the  United  States,  two  of  which,  the  7.36  a.  m. 
and  4.35  p.  m.  (Washington  time),  have  been  telegraphed  regularly  to 
the  office  of  the  Chief  Signal-Officer  since  September  4,  1877,  and  the 
three  observations  reported  weekly,  by  mail,  on  Form  4. 
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KIKGSTOl^,  JAMAICA. 
[Official  number y  4.] 

Latitude I70  58' 

LoDiptade 76°  47'  30" 

Two  observations  are  taken  daily,  at  hours  simultaneous  with  the  7.35 
a.  m.  and  4,35  p.  m.  observations  taken  at  Washington,  and  were  tele- 
graphed regularly  to  the  office  of  the  Chief  Signal-Officer  from  Sep- 
tember 2, 1877,  to  October  16, 1877,  and  have  been  reported  by  mail^ 
weekly,  on  Form  4. 

SANTIAGO  DE  CUBA. 

[Official  number^  3.] 

Utitnde 19°  55' 

Longitnd© 75°  50' 

Two  observations  were  taken  daily,  at  hours  simultaneous  with  the 
7^  a.  m.  and  4.35  p.  m.  observations  at  Washington,  and  were  tele- 
graphed regularly  to  the  office  of  the  Chief  Signal-Officer  from  Sep- 
tember 21,  1877,  to  October  16, 1877. 

Reports  have  also  been  forwarded  by  mail,  but  not  with  regularity.. 

SAINT  THOMAS. 
[Offi^iial  number^  102.] 

Utitude I80  20' 24" 

LoDgitnde 64°  55'  45" 

Two  observations  were  taken  daily,  at  hours  simultaneous  with  the 
7^35  a.  m.  and  4.35  p.  m.  observations  taken  at  Washington,  and  were 
telegraphed  regularly  to  the  office  of  the  Chief  Signal-Officer  from  Sep- 
tember 4,  1877,  to  October  15, 1877,  and  observations  reported  by  mail 
cm  Form  4,  up  to  and  including  January  19, 1878. 

NAYASSA  ISLAND. 

Utitnde 18€>25' 

Loogitnde 75°    3' 

Two  observationB  are  taken  daily,  at  hours  simultaneous  with  the  7.35 
*.  m.  and  4.35  p.  m.  observations  taken  at  Washington^  and  have  been 
reported  by  mcul  to  the  office  of  the  Chief  Signal-Officer  since  July  1^ 
1877. 
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BRITISH  AMERICAN  STATIONS. 

YORK  FACTORY,  H.  B.  T. 

[Official  number  J 11.] 

Latitude 57°    2' 

Longitude 929  26' 

The  last  mail  reports  received  from  this  station  are  dated  Jude  1, 1878. 

DOMINION   OF  CANADA. 

Telegraphic  rejwrts  have  been  regularly  received  during  the  year  from 
the  stations  named  below,  after  concentration  at  the  Central  Office  of 
the  Dominion  Meteorological  System  in  Toronto : 

CHATHAM,  WE^W  BRUKSWICK. 

{Official  number y  2.] 

Latitude 47°  1' 

Longitude 65°  30' 

Three  observations  are  taken  daily,  at  hours  simultaneous  with  the 
telegraphic  series  taken  in  the  United  States,  and  are  forwarded  regu- 
larly to  the  office  of  the  Chief  Signal-Officer,  tri-daily  by  telegraph  an<l 
weekly  by  mail,  on  Form  1  (Canaan). 

FATHER  POINT,  QUEBEC. 

[Official  number,  5.] 

Latitude 48<>  31' 25" 

Longitude  68°  27' 40'' 

Three  observations  are  taken  daily,  at  hours  simultaneous  with  the 
telegraphic  series  taken  in  the  United  States,  and  are  forwarded  regu- 
larly to  the  office  of  the  Chief  Signal-Officer,  tri-daily  by  telegraph  and 
weekly  by  mail,  on  Form  1  (Canadian). 

FORT  GARRY,  MAOTTOB A. 

[Official  number,  88.] 

Latitude 49°  52^ 

Longitude 97°    0' 

Three  observations  are  taken  daily,  at  hours  simultaneous  with  those 
of  the  telegraphic  series  taken  in  the  United  States,  and  are  forwarded 
regularly  to  the  office  of  the  Chief  Signal-Officer,  tri-daily  by  telegraph 
and  weekly  by  mail,  on  Form  1  (Canadian.) 

HALIFAX,  NOVA  SCOTIA. 

[Official  number,  89.] 

Latitude 440  39/  20" 

Longitude 63°  36' 40" 

Three  observations  are  taken  daily,  at  hours  simultaneous  with  those 
of  the  telegraphic  series  taken  in  the  United  States,  and  are  forwarde*! 
regularly  to  the  office  of  the  Chief  Signal-Officer,  tn-daily  by  telegraph 
and  weekly  by  mail,  on  Form  1  (Canadian). 
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KD^GSTOl^,  OKTABIO: 
[Official  number y  80.] 

Udtnde 44"  12' 

Loogitiide 75°  4V 

Three  observations  are  taken  daily  at  this  station,  at  hours  simulta- 
neous with  those  of  the  telegraphic  series  taken  in  the  United  States, 
and  are  forwarded  regularly  to  the  office  of  the  Chief  Signal-Officer,  tri- 
vially by  telegraph  and  weekly  by  mail,  on  Form  1  (Canadian). 

MONTREAL,  QUEBEC. 

[Offi^cial  number^  66.] 

Utitude 450  31'    0" 

Longitude 73°  33'  14" 

Three  observations  are  taken  daily,  at  hours  simultaneous  with  those 
of  the  telegraphic  series  taken  in  the  United  States,  and  are  forwarded 
regularly  to  the  office  of  the  Chief  Signal-Officer,  tri-daily  by  telegraph 
and  weekly  by  mail,  on  Form  1  (Canadian). 

PARRY  SOUND,  Ol^TARIO. 

[Official  number,  108.] 

Utitude 450  23f    0" 

U.iigitnde &P  Ig"  45" 

Three  observations  are  taken  daily,  at  hours  simultaneous  with  those 
of  the  telegraphic  series  taken  in  the  United  States^  and  are  forwarded 
regularly  to  the  office  of  the  Chief  Signal-Officer,  tn-daily  by  telegraph 
and  weekly  by  mail,  on  Form  1  (Canadian). 

QUEBEC,  QUEBEC. 

[Official  number y  57.] 

Utitude 46°  48' 

Loagitade 7P  12' 

Three  observations  are  taken  daily,  at  hours  simultaneous  with  those 
of  the  telegraphic  series  taken  in  the  United  States,  and  are  forwarded 
regularly  to  the  office  of  the  Chief  Signal-Officer,  tri-daily  by  telegraph 
and  weekly  by  mail,  on  Form  1  (Cansklian). 

ROCKLIFFE,  ONTARIO. 

[Offi>cial  number,  7.] 

Utitude 460  10' 

Ungitude 77©  45' 

Three  observations  are  taken  daily,  at  hours  simultaneous  with  those 
of  the  telegraphic  series  taken  in  the  United  States,  and  are  forwarded 
regularly  to  the  office  of  the  Chief  Signal-Officer,  tri-daily  by  telegraph 
and  weekly  by  mail,  on  Form  1  (Canadian). 

SAUGEElSr,  OIl^ARIO. 
[Offi^dal  number,  81.] 

Utitude 440  40' 

Ungitude 81*^  10' 
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Tliree  observations  aire  taken  daily,  at  hours  simultaneous  with  those 
of  the  telegraphic  series  taken  in  the  United  States,  and  are  forwarded 
regularly  to  the  office  of  the  Chief  Signal-Officer,  tri-daily  by  telegraph 
and  weekly  by  mail,  on  Form  1  (Canadian). 

SYDNEY,  CAPE  BRETON. 
[Official  number  J  6.] 

Latitude 46°  12' 

Longitude 60°  12' 

Three  observations  are  taken  daily,  at  hours  simultaneous  with  the 
telegraphic  series  taken  in  the  United  States,  and  are  forwarded  regu- 
larly to  the  office  of  the  Chief  Signal-Officer,  tri-daily  by  telegraph  and 
weekly  by  mail,  on  Form  1  (Cansulian). 

TORONTO,  ONTARIO. 

[Official  number y  58.] 

Latitude 43°  39^    4" 

Longitude 79°  23'  15'' 

Three  observations  are  taken  daily,  at  hours  simultaneous  with  those 
of  the  telegraphic  series  taken  in  the  United  States,  and  are  forwarde<l 
regularly  to  the  office  of  the  Chief  Signal-Officer,  tri-daily  by  telegraph 
and  weekly  by  mail,  on  Form  1  (Cans^an). 

Mail  reports  only  have  been  received  from  the  following  stations: 

CHARLOTTETOWN,  PRINCE  EDWARD  ISLAND. 

[Official  number  J 127.] 

Latitude 46^  14' 

Longitude 639  W 

Three  observations  are  taken  daily,  at  hours  simultaneous  with  the  tele- 
graphic series  taken  in  the  United  States,  and  are  sent  to  the  office  of 
Qie  Chief  Signal-Officer  by  mail  weekly,  on  Form  1  (Canadian). 

BROCKYILLE,  ONTARIO. 
[Offi>cial  number y  126.] 

Latitude 44°  34' 

Longitude 75^  51' 

Three  meteorological  observations  are  taken  daily  at  a.  m.  and  p.  m.. 
at  hours  simultaneous  with  the  telegraphic  series  taken  in  the  United 
States,  and  the  other  at  9  p.  m.,  local  time,  and  are  sent  to  the  office  of 
the  Chief  Signal-Officer  by  mail,  weekly,  on  Form  1  (Canadian). 

PORT  DOVER,  ONTARIO. 

[Official  number  J  79.] 

Latitude 439  47' 

Longitude QfP  13' 

Three  observations  are  taken  daily,  at  hours  simultaneous  with  the 
telegraphic  series  taken  in  the  United  States,  and  are  sent  to  the  office 
of  the  Chief  Signal-Officer  by  mail,  weekly,  on  Form  1  (Canadian). 

PORT  STANLEY,  ONTARIO. 
[Offi>cial  number  J  78.  J 

Latitude 420  40'  00" 

Longitude 81°  13'  30" 
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Three  observatioiis  are  taken  daily,  at  hours  simultaneous  with  the 
telegraphic  series  taken  in  the  United  States,  and  are  sent  to  the  office 
of  the  Chief  Signal-Officer  by  mail,  weekly,  on  Form  1  (Canadian). 

SADH?  AITOKEWS,  N.  B. 
[Official  number  J 193.] 

Latitnde 45°  4'  3" 

Longitude 67°  3'  0" 

Began  rei)orting  January  1,  1878.  Three  observations  are  taken 
daily,  at  hours  simultaneous  with  the  telegraphic  series  taken  in  the 
United  States,  and  are  sent  to  the  office  of  the  Chief  Signal-Officer  by 
mail,  weekly,  on  Form  1  (Canadian). 

STAYNEE,  ONTAEIO. 

[Official  number  J 128.] 

latitude 44°  25' 

Longitude 80©  15' 

Two  observations  are  taken  daily,  except  Sunday,  and  are  simultaneous 
with  the  morning  and.  afternoon  observations  of  the  telegraphic  series 
taken  in  the  United  States,  and  are  forwarded  to  the  office  of  the  Chief 
Signal-Officer  weekly,  by  mail,  on  Fonn  1  (Canadian). 

SAD^T  JOHNS,  K  F. 
[Offi4dal  number y  10.] 

Latitude 44°  17' 

LffligitTide 660    3' 

The  Hon.  John  Dulaney,  postmaster-general  of  Newfoundland,  reports 
on  Form  4,  Signal  Service,  U.  S.  A.,  weekly,  three  observations  a  day, 
two  of  which  (the  a.  m.  and  p.  m.)  are  synchronous  with  the  telegraphic 
observations  taken  at  Washington  at  7.35  a.  m.  and  4.35  p.  m.,  and  the 
other  at  9.12  p.  m.,  local  time. 

Taiie  $h<nting  the  location  of  the  sunset  stniionSy  Signal  Setricef  United  Slates  Army^  with 
the  names  of  the  observers  and  the  dates  of  their  establishment. 


Station. 


Amtin.  IServ 

CaatralCity,  ISebr 

Deulvood.l3a1c* 

Dw  MoineA,  Iowa 

Depp  Creek,  Utah 

Bnira,  N.  Y 

Eagene  City.  Greg 

FHImore  City,  Utah 

Ton  FettermaiL,  Wyo 

Fort  Shaw,  Mont,  t 

Haoulton,  Ne  v 

HatCrwk,  Wvo 

Kit  Canion.  Colo 

Lrtton,  Britiiih  Colamhia. 

Ifooterpy,  Cal 

Xew  Westminst'er,  British  Columbia. 

Smta  Barbara,  Cal 

Suit  de  St«.  Marie,  Mich 

Sdnev.  Nebr 

SttDt 'G«orge,  Utah 

Saint  Mary  8,  Wyo 

Tniudad,CoIo 

Tktoria,  Vanconrer'a  Island 

▼•dena,  Minn 

Waterrille,  Kana 

TrEka,Cal 


Observer. 


L.  A,  Weller  . . . 
George  Bockes. 


C.  S.  Mooers 

E.  R.  Fergnaon 

D.  F.  Pickering,  P.  M. 

J.  Kerable  Peters 

Andrew  Henry,  P.  M. 
W.H.  Murphy,  P.M. 

J.  H.  McKnight 

H.  Carpenter,  P.  M. . . 

John  H.  Bowman 

O.  Branham 

W.H.  Wright 

Felipe  Gomez,  P.  M. . 

Adolphns  Peele 

G.P.Tebbetts 


Charles  Kipley,  assistant  P.  M 

G.W.Dndley 

John  Pvmm 

M.R.  JicDonald 

C.&  Wheeling 

John  Smith 

C.J.Stuart 

Mrs.  Clara  RPhilUps 

CH-Pyle 


Date  estab- 
lished. 


July 
July 
July 
July 
July 
July 
Jnly 
July 
July 
July 
July 
July 
July 
July 
July 
July- 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 


1,1877 
1,1877 
1,1877 
1,1877 
1,1877 
1,1877 
1, 1877 
1,1877 
1,1877 
1,1877 
1,1877 
1,1877 
1, 1877 
1,1877 
1,1877 
1, 1877 
1,1877 
1. 1877 
1,1877 
1,1877 
1,1877 
1,1877 
1,1877 
1, 1877 
1,1877 
1,1877 


*  Diacontinned  November  1, 1877. 


t  Discontinued  Febroary  2, 1878. 
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ObflervatioDB  of  the  character  of  the  sunset  are  taken  each  day  at  snn- 
set  and  are  telegraphed  to  the  nearest  regular  Signal-Service  station, 
and  are  embodied  in  the  next  telegraphic  report  from  that  station  to  this 
office. 

PUBLICATIONS  FOB  YEAB  ENDING  JUNE  30,  1878. 

Farmers' Balletins 2,069,176 

Manifold  Bulletinii 279,144 

Maps 105,753 

Local  R^jports - 46,128 

ForniH  15  (inauifold) 62,458 

Foniw22 6,180 

Foniui26 40,767 

Weekly  Chronicles 4,603 

Monthly  Weather  Review 11,055 

International  Bulletins 108,229 

Total 2,733,493 

GENERAL  SUlVfMARY. 

UNITED  STATES  STATIONS. 

Number  of  stations  Signal  Service^  U.  8.  A,j  in  operation  June  30,  1878^  • 

Number  of  re^^lar  stations  taking  seven  observations  daily,  and  making  full  re- 
ports three  times  a  day  by  telegraph 91 

Number  of  United  States  military  telegraph  stations  taking  seven  observations 

daily,  and  making  full  reports  three  time«  a  day  by  telegraph 5 

Number  of  regular  stations  taking  seven  observations  daily,  and  making  full  re- 
ports once  a  day  by  telegraph 1 

Number  of  regular  stations  taking  seven  observations  daily,  and  making  sunset 

report  by  telegraph 2 

Numbc^r  of  United  States  militaiy  telegraph  stations  taking  three  observations 

daily,  and  rejwrtiug  three  times  a  day  by  telegraph 15 

Number  of  United  States  Military  Telegraph  stations  taking  seven  observ^ations 

daily,  and  reporting  by  mail  weekly,  and  sunset  report  by  telegraph 1 

Number  of  regular  stations  taking  seven  observations  daily,  and  reporting  by  mail 

only,  and  sunset  report  by  telegraph 10 

Number  of  regular  stations  taking  six  observations  daily,  and  reporting  by  mail 

only '. 1 

Number  of  regular  stations  taking  no  observations 1 

Number  of  United  States  military  telegraph  stations  taking  no  observ^ations 9 

Number  of  United  States  military  telegraph  stations  taking  six  observations  daily, 

reporting  by  mail  weekly,  and  sunset  reports  by  telegi*aph 3 

Number  of  United  States  military  telegraph  stations  taking  three  obsen^ations 

daily,  re^iorting  by  mail  weekly,  and  sunset  reports  by  telegraph 8 

Number  of  United  Staifes  military  telegraph  stations  taking  one  observation  daily, 

reporting  by  mail  weekly,  and  sunset  reports  by  telegraph  .., I.     10 

Number  of  United  States  military  telegraph  stations  making  sunset  reports  only..      2 

Number  of  printing  stations 3 

Number  of  nying  stations  on  coast 3 

Nimiber  of  special  river  stations 23 

Number  of  display  stations 11 

Number  of  sunset  stations ^ 24 

224 

Number  of  regular  stations  discontinued  during  the  year 2 

W^EST  INDIAN  STATIONS. 

Number  of  stations  making  full  reports  by  mail  and  telegraph 1 

Number  of  stations  making  full  reports  by  mail  only 2 

Number  of  stations  making  full  reports  oy  mail  and  telegraph  during  portion  of 

the  year 4 

7 
CANADIAN  AND  BRITISH  AMERICAN  STATIONS. 

Number  of  stations  making  full  reports  by  mail  and  telegraph 12 

Number  of  stations  making  full  reports  by  mail  only 8 

20 


\ 
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A  portion  of  the  meteorological  statistics  for  the  year  ending  June  30, 
1878,  as  had  fit>m  the  regular  reporting  stations,  are  given  in  detail  in 
papers  14  to  21. 

Eighty-five  stations,  including  those  ui)on  the  telegraph-lines  in  the 
interior,  were  inspected  during  the  year  ending  June  30, 1878.  Paper 
7  shows  the  name  of  each  station  inspected,  with  date  of  inspection. 

The  average  cost  of  maintaining  each  full  station  of  observation  dur- 
ing the  year  ending  June  30, 1878,  exclusive  of  the  cost  of  telegraphing 
r^rts  and  the  pay  and  maintenance  of  the  enlisted  men  on  duty  at 
each,  has  been  $384.63.  The  average  cost  of  the  stations  has  been 
increased  this  year  by  the  fact  that  it  has  been  necessary  to  equip  with 
instruments  an  increased  number  of  them  for  the  first  time. 

In  the  cost  of  each  station,  as  here  given,  is  included  the  cost  of  rent 
and  of  maintaining  a  suitable  office  or  room  at  each  place  for  the  pubUc 
use,  with  facilities  for  the  necessary  exposure  of  insti-uments  and  for  the 
display  of  cautionary  signals  when  such  signals  are  required. 

The  duties  of  the  enlisted  men  at  each  station  were  fully  described  in 
the  last  annual  rex)ort,  as  follows: 

.  At  stations  forwarding  telegraphic  reports  they  are  required  to  take, 
put  in  cipher,  and  furnish,  to  be  telegraphed  tri-daily  on  each  day,  at 
different  fixed  times,  the  results  of  observations  made  at  those  times, 
and  embracing,  in  each  case,  the  readings  of  the  barometer,  the  ther- 
mometer, the  wind  velocity  and  direction,  the  rain-gauge,  the  relative 
humidity,  the  character,  quality,  and  movement  of  upper  and  lower 
clouds,  and  the  condition  of  the  weather.  These  observations  are  taken 
at  such  hours,  at  the  different  stations,  as  to  provide  the  three  simul- 
taneous observations,  taken  daily  at  three  fixed  moments  of  i>hysical 
time  (7.3o  a.  m.,  4.35  p.  m.,  and  11  p.  m.,  Washington  mean  time), 
throughout  the  whole  extent  of  the  territory  of  the  United  States.  The 
differences  between  these  fixed  times  and  the  local  times  at  the  different 
j^tations  cause  it  to  hapi>en  that  at  some  stations  the  obsen^ations  are  to 
be  made  in  the  earliest  hours  in  the  morning  and  at  others  in  the  latest 
of  the  night.  The  work  thus  practically  extends,  the  differences  of  time 
at  the  difl'erent  stations  being  taken  into  consideration,  throughout  the 
twenty-four  hours.  Each  of  these  observations  is  required  to  be  care- 
fiilly  recorded  in  writing,  for  future  reference,  at  the  time  it  is  taken. 
Three  other  observations  to  be  taken  at  the  local  times,  7  a.  m.,  2  p.  m., 
and  9  p.  m.,  are  also  taken  and  recorded  at  eaeh  station.  A  seventh 
and  especial  observation  is  taken  and  recorded  at  noon  on  each  day.  If 
at  this  observation  such  instrumental  changes  are  noted  as  to  cause 
anxiety,  the  fact  is  to  be  telegraphed  to  the  central  office,  at  Wash- 
ington. 

An  eighth  observation  is  required  to  be  taken  at  the  exact  hour  of 
smset  at  each  station.  This  obsen^ation,  embracing  the  appearance  of 
the  western  sky,  the  direction  of  the  wind,  the  amount  of  cloudiness, 
the  readings  of  the  barometer,  thermometer,  and  hygrometer,  and  amount 
of  rain-fall  since  last  preceding  report,  is  rei>orted  with  the  midnight 
report. 

At  the  stations  at  which  cautionary  signals  are  displayed  an  observer 
must  be  constantly  on  duty  to  receive  the  order  and  to  show  the  signal, 
which  may  be  ordered  at  any  moment.  At  stations  fi:om  which  river 
reports  are  furnished,  an  observation  and  record  of  the  depth  and  tem- 
perature of  the  water  is  made  and  reported  at  3  o'clock  p.  m.,  local  time, 
on  each  day.  In  the  cases  of  threatening  storms  or  dangerous  freshets, 
any  station  may  be  called  upon  to  make  hourly  reports.  In  cases  of 
violent  storms  reiwrts  are  sometimes  required  to  be  made  hourly  through- 
oat  the  night 
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tria,  or  Russia.  It  is  needless  with  such  facts  in  view,  and  after  eighteen 
years  of  continuous  service,  to  reiterate  the  advantages  secured  to  the 
Signal  Service  by  its  military  organization.  Service  under  military  or- 
ganization is  that  form  of  a  permanent  civil  service  of  disciplined  cit- 
izens in  which  the  duties  are  compulsory  for  the  term  of  the  service, 
and  a  proper  discharge  of  them  can  be  enforced  by  punishment.  The 
experience  of  centuries  has  proven  that  whenever  tasks  covering  in 
their  reach  the  extent  of  nations,  and  involving  in  their  execution  inter- 
ests of  life  and  property,  are  to  be  undertaken,  men  have  sought,  as  if 
by  instinct,  for  faithful  co-operation  and  prompt  action  through  the  reg- 
ular control  and  sure  reward  or  punishment  which  attend  the  military  sys- 
tem. The  soldiers  of  the  United  States  are  simply  its  citizens,  held 
under  what  ought  to  be  wise  rules  and  regulations  to  duties  which  they 
have  voluntarily  accepted. 

The  duties  of  an  army  in  time  of  peace  have  been  defined  as  properly 
limited  in  their  exercise  to  those  of  a  police  force  for  the  nation.  It  is  con- 
sidered that  those  rendered  by  the  Signal  Service  have  demonstrated  that 
the  men  carried  upon  its  rolls  have  been  able  to  perform  these  duties 
and  others  requiring  a  higher  standard  of  attainment  and  rendering  a 
better  equivalent  for  the  necessary  cost.  They  have  not  failed  to  be 
ready  to  act  as  an  armed  police  upon  any  intimation  that  there  was 
need  of  such  readiness. 

The  favorable  legislation  of  Congress  has  at  last  provided  for  the  en- 
listed force  some  promotion. 

The  military  school  at  West  Point  would  be  useless,  so  far  as  its  ex- 
tended course  of  study  is  concerned,  if  the  officers  thence  graduated 
were  not  intended  to  be  employed  on  duties  requiring  scientific  culture. 

The  duties  of  the  force  stationed  at  the  office  of  the  Chief  Signal-Offi- 
cer, at  the  War  Department,  are  many  and  onerous.  In  rendering  these 
duties  it  ought  to  be  borne  in  mind  that  they  are  continued  day  and 
night  without  cessation  for  holidays  or  days  of  rest.  There  is  no  single 
day  of  the  year  in  which  the  work  is  suspended.  It  must  of  necessity 
and  for  this  reason  be  performed  by  details  of  men  who  relieve  each 
other  at  fixed  times. 

In  estimating  the  numbers  required  to  be  present  for  duty,  it  is  difficult 
to  make  a  comparison  between  an  establishment  thus  conducted  and 
others  in  which  the  work  is  limited  to  certain  hours  of  daylight  only. 
This  office  is  the  center  to  which  the  daily  and  nightly,  weekly  and 
monthly  contributions  of  all  other  offices  or  stations  of  the  Signal  Service 
scattered  throughout  the  United  States  tend  to  be  daily  condensed,  and 
finally  elaborated  and  made  of  practical  value.  There  are  here  concen- 
trated, also,  the  reports  from  the  five  hundred  and  ninety-nine  places  at 
which  voluntary  reports  of  daily  observations  are  now  made  on  this  con- 
tinent, and  jQx)m  the  four  hundred  and  twenty-three  locations  in  foreign 
countries  jQx)m  which  reports  of  daily  simultaneous  observations  are  hs^ 
From  the  great  mass  of  data  thus  collected,  and  which  enhances  each 
year  in  value^  are  continuously  elaborated^  the  results  which  appear  in 
the  different  issues  of  the  office,  whether  in  the  form  of  forecasts  tele- 
graphed to  the  press  throughout  the  country,  of  charts  or  buUetins  dis- 
tributed hence,  of  generalizations  announced  as  apparent,  of  cautionary- 
signal  orders,  or  of  the  weekly  and  monthly  pubUcations.  No  single 
report  of  any  observation  received  at  the  office  fails  to  receive  attention 
or  study. 

It  is  at  this  office  that  are  had  the  management  and  supervision  of 
telegraphic  lines,  erected  and  now  worked  by  the  United  States,  upon 
the  Indian  frontier  and  in  the  States  and  Territories  of  the  interior.    The 
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wires  of  the  coast  lines  have  here  their  terminal  connection  and  here 
concentrates  the  labor  of  the  difterent  coast  stations.  Upon  this  office 
devolves,  and  with  each  year  an  increasing  extent,  the  duty  of  transmission 
of  many  and  important  messages  from  superior  authorities  to  and  from 
distant  posts  and  parts  of  the  United  States,  for  the  safe  delivery  and 
proper  guarding  of  which,  by  cipher,  this  office  is  responsible.  The  rooms 
of  the  telegraphic  department  are  never  closed  or  left  without  an  operator. 
The  brief  narration  possible  in  a  report  of  this  character  can  convey  but 
little  idea  of  the  various  and  incessant  labors  incident  to  such  an  estab- 
lishment. 

A  regular  exchange  of  telegraphic  reports  now  had  for  a  number  of 
years  by  comity  of  exchange  with  the  chief  meteorological  office  of  the 
Dominion  of  Canada  has  been  maintained.  Meteorological  reports  of 
observations  taken  simultaneously,  and  furnished  according  to  the  form 
of  this  ofl&ce,  have  been  received  tri-daily  from  twelve  stations  within  the 
Dominion,  and  warnings  have  been  regularly  transmitted  to  the  meteor- 
ological office  of  the  Dominion  at  Toronto,  as  affording  material  on  which 
to  base  the  display  of  signals  to  be  exhibited  at  ports  of  the  Dominion 
at  times  of  threatening  danger.  The  telegraphic  reports  of  observations 
reodved  from  twenty-six  Signal  Service  stations  of  the  United  States 
have  been  furnished  tri-daily  to  the  agent  of  the  Dominion  office  at 
BofTalo,  N.  Y.  The  relations  thus  maintained  between  the  two  services 
eontinue  to  be  of  service  to  both. 

While  this  office  has  been  prepared  to  co-operate  in  this  manner  with 
«ny  foreign  office,  and  to  the  limit  of  its  power,  in  the  furnishing  of  mate- 
rial for  study,  by  the  use  of  its  consolidated  reiwrts  or  by  especial  warn- 
ings, it  is  not  authorized  by  law  to  co-operate  with  any  institution  or 
party  for  the  publication  or  display  of  any  forecasts,  indications,  or  cau- 
tionary signals  not  emanating  from  this  bureau,  or  so  controlled  by  it  as 
not  to  conflict  or  confuse  those  hence  issued  for  the  Territories  of  the 
United  States,  the  lakes,  rivers,  or  coasts  in  or  bordering  upon  them. 

In  view  of  the  increased  appropriation  made  available  by  the  action 
of  Congress  at  the  last  session,  the  series  of  telegraphic  reports  from 
stations  in  the  West  Indies,  extending  from  Cuba,  by  Jamaica,  to  Barba- 
does  and  the  Windward  Islands,  has  been  resumed,  one  rex>ort  of  obser- 
Tation  being  had  on  each  day  from  each  station.  Constantly  recurring 
difficulties  attend  the  collection  of  rei)orts  from  these  stations.  The 
defective  working  of  the  telegraphic  cables  has  frequently  impaired  the 
value  of  them  by  delay.  It  is  difficult  to  secure  the  services  of  skilled 
observers  or  to  obtain  instrumental  readings  which  at  all  accord  with 
those  at  the  regular  stations.  The  cnide  reports  are,  however,  at  times 
useful.  In  instances  hurricanes,  which  for  days  after  moved  near  our 
Gulf  and  Atlantic  coasts,  have  been  heralded  by  notices  from  these 
stations;  and  the  cautionary  signals  of  the  service  have  been  kept 
displayed  at  ports  at  which  the  weather  was  fair,  while  dangerous 
borricane^  in  progress  at  seia,  and  of  which  there  woiild  have  been  else 
no  record,  threatened  everything  which  might  sail  from  them.  The  ex- 
pense of  the  telegraphic  transmission,  which  at  one  time  rendered  exten- 
Hve  systems  of  West  India  reports  too  costly  to  be  attempted,  has  been 
greatly  lessened.  The  sums  charged  are  still  quite  large  for  continuous 
work,  amounting  in  some  instances  to  one  dollar  per  word.  It  is  in  view 
to  cause  each  of  these  stations  to  be  visited  in  person  by  an  officer  at- 
tached to  this  office,  and  it  is  hoped  such  changes  and  rearrangements 
may  be  made  as  will  i)ennit  the  character  and  transmission  of  the  re- 
ports to  be  greatly  improved. 
The  net- work  of  the  Signal  Service  stations  extends  now  on  this  con- 
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tment  to  both  the  Atlantic  and  Pacific  coasts,  and  over  tlie  intervening 
territory  of  the  United  States.  The  work  of  the  stations  has  been 
rendered  utilizable  for  the  daily  prevision  of  meteoric  changes  to  occur 
over  this  whole  geographical  extent,  including  the  great  interior  plateau. 
While  the  stations  are  in  some  districts  far  too  widely  separated,  the 
gaps  are  closing  each  year  with  the  steady  progress.  The  service  now 
has  its  stations  located  in  continuous  lines  along  the  northern  frontier 
of  the  United  States  from  Maine  to  west  of  Lake  Superior;  along  the 
Atlantic  coast;  along  the  southern  or  Gulf  coast;  along  the  south- 
western boundary,  separating  the  United  States  from  Mexico,  to  the 
Pacific  Ocean;  thence  northerly  along  the  Pacific  coast  to  British  North 
America,  and  at  selected  points  throughout  the  whole  interior  within 
these  boundary  lines.  A  continuous  telegraphic  line  to  follow,  with 
near  proximity,  the  line  by  which  the  United  States,  bound  on  British 
North  America,  from  the  Pacific  Ocean  to  Lake  Superior,  mentioned  in 
the  last  annual  report  as  something  to  be  hoi)ed  for  and  needed  to  com- 
plete the  northern  Une  of  the  circuit  of  stations,  may  be  considered  as 
already  commenced  in  construction  by  the  lines  this  summer  erected  in 
the  Northwest  under  an  appropriation  provided  by  Congress.  As  other 
and  new  telegraphic  lines  extend  within  the  boundary  lines  above 
referred  to,  they  will  make  possible  the  establishment  of  other  and  much 
nee^ded  interior  stations.  The  experience  of  years  has  reduced  the  mat- 
ter of  opening,  equipping,  and  rapidly  utilizing  a  station  to  a  system. 

The  meteorological  work  of  the  United  States  keeps  pace  everywhere 
with  the  telegraphic  construction.  In  the  hands,  and  under  the  manage- 
ment, of  a  single  corps,  the  two  duties  are  necessarily  co-extensive. 

The  following  list  exhibits  the  stations  as  classified  and  as  located  in 
States  and  Territories  on  June  30,  1878: 

Alabama. — ^Mobile,*  Montgomery.*  Alaska, — Attn,*  Fort  Saint 
Michaels,*  Saint  Paul's  Island.*  Arizona. — ^Apache  Pas8,§  Burkes,* 
Camp  Apache,*  Camp  Goodwin,§  FiUibuster,§  Florence,*  Camp  Verde,* 
Phoenix,*  Prescott,*  Camp  Grant,*  Tres  Alamos,§  Tucson,*  Wicken- 
burg,*  Yimia.*  British  Columbia. — ^Lytton,t  New  Westminster,!  Van- 
couver's Island.t  California. — ^Los  Angeles,*  Bed  Bluff,*  Sacramento,* 
San  Diego,*  San  Francisco,*  Visalia,*  Campo,*  Monterey,!.  Santa  Bar- 
bara.! Yreka.t  Colorado. — ^Denver,*  Pike's  Peak,*  Kit  Carson,t  Trini- 
dad.? Connecticut. — ^New  Haven,*  New  London.*  Delaware. — ^Lewes,t 
District  of  Columbia. — ^Washington.*  Dakota  Territory. — Bismarck,* 
Lead  City,*  Pembina,*  Yankton.*  Florida. — Jacksonville,*  Key  West,* 
Punta  Eassa,*  Saint  Mark's.*  Georgia. — Augusta,*  Savannah,*  Tybee 
Island.*  Idaho  Territory. — Boise  City.*  Illinois. — Cairo,*  Chicago.* 
Indiana. — Logansport,^!  Indianapolis.*  Indian  Territory. — Fort  Gibson,* 
Fort  Sill.*  Iowa. — Burlington.TI  Davenport,*  Dubuque,*  Keokuk,* 
Des  Moines,t  Kansas. — Dodge  City,*  Leavenworth,*  Waterville.+  Ken- 
tucky. — Louisville.*  Louisiana. — New  Orleans,*  Shreveport.*  Maine. — 
Bangor,fl  Eastport,*  Portland.*  ilfaryfaiMi.--Baltimore.*  Massachusetts. — 
Boston,*  Springfield,*  Thatcher's  Island,*  Wood's  HolL*  Michigan. — Al- 
pena,* Detroit,*  Escanaba,*  Grand  Haven*,  Ludington,t  Marquette,*  Me- 
enomonee,t  Port  Huron,*  Sault  de  Ste.  Marie.t  Minnesota. — ^Brecken- 
ridge,*  Duluth,*  Saint  Paul,*  Wadena.t  Mississippi. — ^Vicksburg.*  Mis- 
souri.— Saint  Louis.*  Montana  Territory. — ^Virginia  City.*  NSraska. — 
North  Platte,*  Omaha,*  Central  City,t  Sidney.!  Nevada. — Pioche,*  Win- 
nemucca,*  Austin,!  Hamilton.!  New  Hampshire. — ^Mount  Wasliington.* 
New  Jersey. — ^Atlantic  Citj^,*  Bamegat,*  Cape  May,*  Sandy  Hook.*    New 
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Tork. — ^Albany,*  Buffalo,*  New  York^*  Eochester,*  Oswego,*  Elmira.t 
INtw  Mexico. — ^Albuquerque, ||  Fort  Craig,*  Fort  Cummiiig8,§  Fort  Selden,§ 
La  Mesilla,*  Los  Cruces,§  Los  Lunos,  Santa  F6,*  Silver  City,*  Fort  Bay- 
ard,! SocoTTO.§  North  Carolina. — Cape  Hatteras,*  Cape  Lookout,*  Fly- 
ing Station  No.  3,t  Flying  Station  at  Sloop  Point^§  Fort  Macon,t  Kitty- 
liawk,*  New  River  Inlet§,  Portsmouth,*  SmitnviUe,*  Wilmington.* 
Ohio. — Cincinnati,*  Cleveland,*  Columbus,*  Sandusky,*  Toledo.*  Ore- 
^pn. — Portland,*  Koseburg,*  Umatilla,*  Eugene  City.t  Pennsylvania. — 
^Erie,*  Pliiladelpliia,*  Pittsburgh.*  Rhode  Island. — Ne^wport.*  South 
Carolina. — Charleston.*  Tennessee. — Knoxville,*  Memphis,*  Nashville.* 
Texas. — Boeme,*  Brackettville^*  Brownsville,*  Cambridge,!  Castroville,* 
Coleman  City,*  Concho,*  Corsicana,*  Decatur,*  Denison^*  Eagle  Pass,* 
Edinburg,*  El  Paso,*  Fort  Davis,*  Fort  Griffin,*  Fredericksburg,*  Gal- 
Teston,*  Graham,*  Henriettay5  Indianola,*  Jacksborough,*  Laredo,*  Ma- 
,*  McKavett,*  Pilot  Point,*  Rio  Grande  City,*  San  Antonio,*  Santa 
,§  Stockton,*  Uvalde.*  Utah  Territory.— Salt  Lake  City,*  Saint 
rge.t  Vermont. — Burlington.*  Virginia. — Cape  Henry,*  Lynchburg,* 
orfolk.*  West  Virginia. — ^Morgantown.*  Washington  Tetritory. — Olym- 
ia.*  Wisconsin.— Oreen  Bay,t  Horn's  Pier,t  Kenosha,^  Kewaunee,^ 
^anitowoc,t  Milwaukee,*  La  Crosse,*  Racine,^  Sheboygan,^  Sturgeon 
^  y4  Wyoming  Territory.— Cheyenney*  Deep  Creek,t  Fillmore  City,t 
brt  Fetterman,t  Hat  Creek,*  Saint  Mary's.t 

Map  A  exhibits  the  location  of  stations  and  the  extent  of  territory 
nght  by  them  luider  constant  observation  for  the  purposes  of  study. 
Tlie  territory  of  the  United  States  is  not  yet  covered  by  the  located 
stations  as  fiilly  as  it  ought  to  be,  and  valuable  opi)ortunities  for  study, 
ich  must  be  made  good  hereafter,  and  at  an  increased  exi>ense,  are 
t    This  fault  is  lessened  each  year  with  the  extension  of  interior  tel- 
ph  lines,  and  with  the  increased  appreciation  won  by  the  service, 
e  field  of  its  labors  has  inci"eased  greatly  and  of  necessity  each  year,  as 
has  been  learned  how  these  labors  may  be  turned  to  the  best  benefit 
different  classes  of  citizens.    The  amount  estimated  as  necessary  to 
appropriated  for  this  service  for  the  ensuing  year,  the  sum  of  three 
nndred  and  seventy-five  thousand  dollars,  can  be  wisely  expended. 
€  whole  working  force  of  the  corps,  four  hundred  and  titty  men,  will 
constantly  employed  and,  in  instances,  overworked.    The  services  of 
titizens,  in  addition,  will  be  needed  as  in  preceding  years. 

The  uses  of  the  reports  of  observation  collected  by  this  office  were 
Inferred  to  in  the  last  annual  report,  as  follows :  "  The  reports  of  obser- 
Tations  had  in  ceaseless  succession  from  the  stations  already  established, 
^hile  daily  and  primarily  employed  in  the  studies  needed  for  the  daily 
'issuing  of  forecasts  and  the  display  of  cautionarj^  signals,  form  also  the 
bases  for  future  work,  to  be  of  equal  value  with  that  made  possible  by 
the  first  use  of  them,  and  constitute  a  record,  to  increase  in  worth  here- 
after with  every  year  for  which  it  is  continued. 

"The  data  ah^ady  secured  are  worth  to  the  country  and  to  the  world, 
even  if  the  service  had  up  to  this  time  rendered  no  other  return,  all  it 
has  cost  to  obtain  them. 

"  From  the  moment  at  which  it  is  made  each  of  the  rei)orts  becomes  to 
Bome  extent  complementary  to  all  other  reports  had  elsewhere.  It  is 
not  possible  to  break  this  connection,  nor  in  the  present  state  of  meteor- 
ological science  ought  any  good  report  to  be  disi)ensed  with. 

"It  will  be  found,  with  the  lapse  of  years,  such  observations  have  set- 
tled, by  facts,  questions  hitherto  treated  by  theory  only. 
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"It  is  upon  the  data  now  accumulating  upon  the  flies  of  this  office  and 
there  daily  compared,  compiled,  and  treated  with  an  accuracy  each  year 
increased  by  experience,  and  becoming  more  rigid  as  the  office  is  warned, 
sometimes  by  notable  inaccuracies  elsewhere  occurring,  that  the  futiure 
studies  of  the  climatology  and  meteorology  of  this  continent  will  be 
based.  It  seems  not  impossible  that  upon  the  results  of  systems  of  ob- 
servations here  set  on  foot  will  be  founded  such  studies  for  the  northern 
hemisphere.  It  is  not  to  the  discredit  of  the  United  States  that  a  work 
set  on  foot  by  them  should  render  such  ends  possible.'' 

The  permanence,  regidarity,  and  accuracy  of  reports  to  be  had  from 
the  West  Indies  ought  to  be  seciu^ed.  No  system  providing  warnings 
for  the  Gulf  or  Atlantic  coasts  can  be  considered  as  complete  or  reliable 
without  the  means  of  continued  reports  of  observation,  to  be  made  from 
these  stations.  It  seems  to  be  established  that  the  great  cyclones  orig- 
inating within  the  tropics  rarely,  if  ever,  reach  any  coast  of  the  UnitM 
States  without  such  indications  of  their  existence  and  of  their  line  of 
movement  as  well-managed  stations  among  these  islands  would  detect 
and  announce.  The  possibility  of  protection  wiU  be  increased  and 
extended  to  more  northern  coasts  whenever  telegraphic  communication 
can  be  had  with  the  Bermuda  Islands. 

It  is  greatly  to  be  desired  that  the  separate  States  should  so  arrange 
that  series  of  observations,  including  the  tri-daily  simaltaneous  observa- 
tions, and  to  be  in  connection  with  the  duties  of  this  office,  should  be 
taken  at  the  county  town  of  each  county  in  each  State.  A  plan  for  the 
arrangement  of  instniments,  now  nearly  completed  at  this  office,  would 
render  this  work  practicable. 

It  is  possible  such  an  arrangement  might  be  had  in  many  of  the  States 
through  the  school  organizations. 

The  attention  of  the  office  has  continued  to  be  directed,  during  the 
past  year,  to  the  solution  of  the  very  difficult  question  as  to  the  best 
mode  by  which  to  compare,  for  the  purposes  of  the  necessary  ,daily 
studies,  the  observations  of  meteoric  changes  taking  place  .upon  the 
Pacific  coast,  ne^ir  the  sea-level,  and  on  the  great  elevated  plateau  of 
the  interior,  with  the  reports  of  observations  had  on  the  eastern  slope 
of  the  Rocky  Mountains,  and  extended  to  the  Gulf  and  Atlantic  coasts 
at  the  sea-level.  The  plans  for  the  tri-daily  charts  for  use  in  the  study- 
room  of  the  office  exhibit  a  progress  in  this  direction.  It  is  found  not 
difficult  to  extend  some  of  these  charts  from  the  Pacific  to  the  Atlantic 
coasts  at  the  times  of  each  tri-daily  report,  with  the  lines  of  the  charting 
in  so  far  accurate  as  to  afford  very  valuable  suggestions  as  to  the  changes 
approacliing. 

The  forward  march  of  civilization  over  the  great  interior  plateau  west 
of  the  Mississippi  each  year  renders  more  extended  observations  practi- 
cable in  that  region. 

The  field  of  study  has  been  pushed  in  that  direction  as  rapidly  as  the 
means  at  the  disposal  of  the  office  have  permitted.  The  barometrical 
readings  made  in  this  region  still  lose  part  of  their  value  by  the  difficulty 
of  reduction  to  the  hyx)othetical  readings  at  sea-level.  There  seems, 
however,  no  longer  reason  to  apprehend  that  the  unreduced  readings 
cannot  be  utilized  for  purposes  to  which  the  reduced  only  have  been 
hitherto  applie<l.  It  is,  perhaps,  by  multii)lying  stations  and  continuing 
the  comparison  of  observations  had  at  them,  the  correct  solutions  of  all 
problems  will  be  most  rapidly  attained. 

The  increased  knowledge  had  with  each  year's  experience  in  the  office 
enables  improvements  to  be  made  each  year  in  the  modes  of  digesting 
the  masses  of  obsen'^ations  received  for  its  records,  and  suggests  each 
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Tear  better  iiiethocls  of  .study  to  attain  the  a<*euraey  of  prediction  wliieli 
LS  eoustaiitly  sought. 

The  long-felt  need  of  careful  studying  the  changes  occurring  upon  the 
interior  plateau  letl  to  the  estublislmient,  prior  to  the  date  of  the  last 
annual  iviKirt,  of  a  series  of  ol>servations  had  at  what  are  known  as 
"jmnsef  stations.  This  series  has  l)een  (continued  during  the  year  just 
pasji^l  with  gfMxl  results.  The  cii-euhir  ( Paper  20)  sufficiently  describes 
the  duties  of  the  ein])lgy^Ml  observers  at  these  stations  and  the  chamcter 
i»f  the  iv|H)i-t  to  be  had  from  them.  Some  of  these  obsinvations  are 
wugbly  8ix*etrosco])ic,  the  sunset  repoits  being  based  in  pait  on  such 
<lifferent  api>earances  of  the  sun  and  of  the  effects  pnKluced  by  its  mys 
as  are  cHUse<l  by  their  ])ass;ige  through  dift'erently  conditioned  atmos- 
pheric nie<lia.  It  is  one  of  the  advantages  that  the  necessiuy  obser\'a- 
tious  are  so  little  (*om])licated  in  their  chara<*ter  that  they  may  l>e  taken 
at  and  rei)orte<l  from  any  i>oint  reached  by  the  telegi'a])hic  wires.  It 
:^eem8  i>robable  that  a  simple  form  of  spectroscope  may  l)e  utilized  for 
i^be^rN'ations  of  this  sort.  ExiR^riments  are  now  in  progivss  by  which  it  is 
h<^[>e<l  that  a  form  of  that  instniment  suitable  for  the  use  of  enlisted  men 
may  l>e  aiTivwl  at.  Map  2  exhibits  the  metho<l  of  chaiting  the  sunset 
re^iorts.  These  reinu-tis  ai*e  found  of  value  in  often -ivcuiTing  instances 
in  which  they  fiirnish  some  indication  of  tlie  atmospheric  changes  in 
progress  at  i>oints  from  which  it  has  been  imi)ossible  to  obtain  the  full 
report  of  ol>8ervation. 

It  has  been  established  that  a  certain  accuracy  of  prediction  of  the 
local  changes  to  occur  within  a  perio<l  of  twenty-four  hours  is  attainable 
by  the  local  observers,  the  sergeants  of  the  Signal  Service  charged  with 
the  making  of  the  sunset  ivi)ort8,  these  sergeants  having  the  use  of  in- 
.<tnunen t8  and  access  to  a  iiortion  of  the  data  which  pass  their  stations 
on  their  way  to  this  office.  This  accura4\v  has  reached,  as  computed  from 
tbe  records  on  tile,  a  maximum  percentjige  of  eighty  and  eight-tenths 
for  the  regions  west  of  the  Mi8aissii>pi  Valley,  where  the  weather  condi- 
ti<His  are  notably  constant,  and  eighty-five  and  six-tenths  for  the  region 
east  of  the  western  bounds  of  that  vaUey.  Tlie  percentage  of  ^'  doiibt- 
ftil''  rei>orts  was  one  for  the  region  east  of  the  Mississipi)i  Valley  and 
foor  and  seven-tenths  for  the  region  west  of  it. 

There  appears  to  be  no  reason  that  any  intelligent  farmer,  supplie<l 
with  the  necessarj'  simple  instruments,  habituated  to  similar  observa- 
tions, and  furnished  with  data,  either  in  figures  or  condenseil  by  charts, 
as  it  i«  Ijelieved  they  readily  may  be  through  the  press,  should  fail  to 
attain  an  equal  accuracy. 

Since  the  date  of  the  last  annual  report  the  instrument  known  as  the 
Weather  Case  or  Farmer's  Weather  Indicator,  and  to  which  reference  is 
made  later  in  this  report,  has  been  prepared  with  a  view  to  its  use  by 
fomers  generally,  and  also  at  the  sunset  stations  as  above  described. 

The  usefiilness  for  meteorological  puiposes  of  the  sea-coast  stations  of 
tbe  Signal  Ser\ice,  in  connection  with  the  Life-Saving  Ser\ice,  and  lo- 
cated at  the  Life-Sa\ing  Service  stations,  has  continuecl  to  be  demon- 
4rate<l. 

As  explained  in  earlier  reports,  the  observations  taken  at  these  stations 
have  the  advantage  of  being  t^iken  on  the  sea-coast  itself,  and  from  po- 
rtions which  permit  the  condition  of  the  sea-swell  to  be  reported.  The 
jttations  have  the  further  advantage  of  being  directly  connected  witli 
this  office  by  the  telegraphic  lines  under  its  control.  Reports  of  any 
character  can  so  be  had  at  any  hour  they  may  be  calleil  for,  or  signals 
may  be  displayed  to  wani  of  danger. 

The  facilities  aftbrded  by  these  Unes  admit  of  conversations  even  being 
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had,  as  they  frequently  are,  in  reference  to  lueteorological  changes  or 
other  matters  of  interest,  as,  for  instance,  of  the  precautions  to  l>e  taken 
against  coming  storms  by  those  engaged  in  the  salvage  of  wrecked  ships, 
or  other  action  in  cases  of  shipwreck.  The  reports  of  observations  had 
upon  the  sea-coast  itself,  or  upon  the  ocean-beach,  ditfer  frequently  and 
markedly  from  those  had  from  stations  farther  in  the  interior,  and  sug- 
gest thc^  ap[)roach  of  weather  conditions  which,  without  such  indications, 
might  either  have  escaped  attention,  or  could  not  have  been  observed  in 
time. 

The  generalizations  had  fix)m  the  reports  received  from  these  stations 
become  each  year  of  increasing  value  for  the  prediction  of  the  weather 
conditions  to  be  exi)e<*ted  near  our  coasts.  The  reports  themselves,  pub- 
lished in  the  daily  journals,  and  so  known  to  those  interested,  either  at 
the  several  ports  or  in  the  interior,  give  reliable  information  as  to  the 
circumstances  under  which  coasting  voyages  may  be  taken  or  are  being 
made.  The  benefits  to  follow  a  sea-coast  service?,  with  its  stations  pre- 
pared and  equipped  as  these  stations  show  one  may  be,  are  such  as 
cause  it  to  be  hoped  that  all  the  exjyosed  and  frequented  coasts  of  the 
United  States  may  early  have  the  advantage  of  such  protection. 

It  is  considered  to  have  been  demonstrated  that  by  the  services  of 
single  sea-coast  stations  there  has  been  saved,  at  difterent  times,  prop- 
erty amounting  in  value  to  more  than  the  cost  of  manning  and  main- 
taining all  the  stations  from  the  dates  at  which  they  were  first  put  in 
operation.  Impro>ing  modes  of  communication  promise  as  possible 
such  close  connection  between  the  sta^tions  that  it  seems  practic4ible  to 
so  arrange  that  there  need  be  no  points  ui>on  our  coasts  but  to  which 
aid  can  be  immediately  summoned,  and  none  but  from  which  summons 
for  aid  can  go,  if  need  be,  to  naval  stations,  ports,  and  cities. 

Since  the  date  of  the  last  annual  report,  exjieriments  have  been  made 
with  the  uses  of  telegraphic  gongs  connected  by  wire,  after  the  manner 
of  those  used  for  fire-alarms,  and  proposed  to  be  operated  from  any  point 
upon  the  coast  at  which  telegraphic  communication  now  exists,  or  may 
be  even  temporarily  established.  Gongs  to  be  operated  in  this  way  are 
now  placed  in  the  ofllce  at  Norfolk,  and  the  central  office,  in  this  city. 

The  uses  to  follow  the  establishment  of  these  stations  are  yet  in  the 
infancy  of  their  development. 

The  stations  on  the  tolegraphic  lines,  constructed  in  pursuance  of  acts 
of  Congress  in  the  Southwest  and  on  the  Indian  and  Mexican  frontiers 
for  the  better  protection  of  frontier  populations,  and  for  the  purpose  of 
connecting  military  posts  and  stations,  serve  better  eaoh  yeai-,  the  ends 
for  which,  in  part,  the  lines  were  at  first  recommended,  that  of  extend- 
ing the  fields  of  meteoiological  research  over  regions  so  sparsely  settled 
as  to  be  almost  beyond  the  limits  of  civihzation. 

They  have  made  ix)ssible  the  daily  receipt  of  meteorological  data  from 
regions  in  which  the  collection  of  them  had  been  before  considered  so 
impracticable  as  to  have  been  hardly  contemplated,  and  they  have  fur- 
nished for  the  office  a  daily  knowledge  of  the  atmospheric  conditionsex- 
isting  along  the  whole  course  of  the  wfres.  The  value  of  these  reports, 
completing  as  they  do  the  southern  line  of  the  whole  system  of  reports 
established  for  the  territory  of  the  United  States,  and  which,  without 
them,  could  not  have  been  comi>leted,  is  very  great.  The  lines  make 
prtK'ticable  also  the  rei  eipt  at  the  regular  telegraphic  stations  of  reports 
from  points  in  the  interior  of  the  country  near  them  w  hich  has  been  but 
recently  explored,  and  from  which  every  reported  observation  is  of  value. 
The  commenced  extension  of  a  line  to  be  similarly  constructed  and  man- 
aged for  similar  purposes  in  proximity  to,  and  following  the  general 
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diix*<*tion  of,  oiir  iiortlnvestoru  frontier,  from  the  statiou  at  Bismarck 
wei^twartl,  towanl  .stations  in  Idalio  and  Oregon,  foresliadows  the  best 
results  for  the  interests  of  this  especial  ser\'ice,  and  for  the  prodnction 
and  development  of  that  portion  of  our  territory. 

The  events  of  the  years  i)ast  have  ilhistrated  what  might  be  the  uses 
of  such  lines  in  Indian  wars.  They  make  safer  tlie  settlement  of  the 
country.  They  make  possible  the  establishment  of  stations  valuable  for 
ineteiu-ological  reports. 

Telegraphic  reports  from  the  eastern  Mexican  coast  (the  western  coast 
of  the  >Iexican  Ciulf)  are  still  to  be  <lesired  for  the  proper  protection  of 
the  shipi>ing  in  the  Giilf  and  of  the  (lulf  coasts  of  the  United  States. 
Cyclones  moving  over  the  West  Indies,  and  thence  pursuing  a  course 
over  the  Gulf  of  Mexico,  would  doubtless  often  manifest  themselves  on 
or  near  tlie  coast  of  Mexico  ui  time  to  permit  warnings  to  be  thence 
^ven  to  our  own.  The  regidarity  of  tiie  telegraphic  communication 
now  hail  over  the  government  lines  ui>on  the  Mexican  frontier  and  m 
the  State  of  Texas  luis  establisheil  the  fact  that  reports  collecte<l  in  Mex- 
ico along  or  iieiir  the  Mexican  coasts,  and  transmitted  over  wires  work- 
ing with  fair  success,  could  be  concentrated  at  this  office  with  sufficient 
rapidity.  The  organization  by  the  Mexican  Government,  under  Senor 
Mariano  Barccna,  since  the  date  of  the  last  annual  report,  of  a  system 
of  meteorological  reports  fix>m  stations  extended  over  a  great  portion  of 
the  Mexiciin  territory,  and  cai^fully  conducted,  renders  the  results  of 
that  work  more  valuable  for  this  purpose  than  in  any  preceding  year. 
The  notices  for  the  display  of  cautionarj^  signals  issued  from  this  office 
could  reach  Mexican  ports  as  well  as  our  own. 

It  is  to  be  hoiHMi  that  the  sums  aj>propriated  for  the  service  and  the 
cooperation  of  the  Mexican  Government  will  permit  reports  to  be  had 
from  these  coasts  within  the  coming  year. 

The  proi>ositiou  adopted  at  the  congress  of  persons  charged  with  me- 
teorological duties,  assembled  at  Vienna  in  1873,  and  to  the  eft'ect  that 
it  is  desirable,  with  a  view  to  their  exchange,  that  at  least  one  uniform 
obeervation,  of  such  character  as  to  be  suited  for  the  preparation  of 
synoptic  charts,  be  taken  aiul  recorded  daily  and  simultaneously  at  as 
many  stations  as  practicable  throughout  the  world,  has  continued  to 
bve  practical  effect. 

By  authority  of  the  War  Department,  and  with  the  coiu'teous  co-op- 
tfatK)n  of  scientific  men  and  chiefs  of  meteorological  services  represent- 
ing the  different  countries,  a  record  of  observations  taken  daily,  simul- 
taneously with  the  observations  taken  tliroughout  the  United  States 
and  the  adjacent  islands,  is  exchanged  semi-monthly.  These  rei)orts  are 
to  cover  the  tenitorial  extent  of  Algiers,  Austria,  Australasia,  Belgium, 
Great  Britain,  China,  Central  America,  Denmark,  France,  Germany, 
Greece,  Greenland,  India,  Italy,  Iceland,  Japan,  Mexico,  Morocco,  The 
Netherlands,  Norway,  Portugal,  liussia,  Spain,  Sweden,  Switzerland, 
Turkey,  TiiiiLs,  British  North  America,  the  United  States,  The  Azores, 
Sandwich  Islands,  Malta,  Mauritius,  West  Indies,  South  Africa,  and 
Sooth  America. 

On  July  1, 1875,  the  daily  issue  of  a  printed  bulletin,  exhibiting  these 
international  simultaneous  reports,  was  conmienced  at  this  office,  and 
bas  been  since  maintaine<l.  A  copy  of  this  bulletin  is  furnished  each 
cooperating  observer.  The  results  to  be  had  from  the  reports  thus 
«)llate<l  are  considered  as  to  be  of  especial  importance.  The  bulletin 
combinas,  for  the  fii*st  time  of  which  there  is  record,  the  labors  of  the 
nations  in  a  work  of  this  kind  for  then*  mutual  benefit.  There  is  needed 
only  the  assistance  to  be  had  from  the  naval  forces  of  the  difterent 
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powers  (that  of  the  navies  of  the  United  States  ami  of  Portugal  being 
as  heretofore  related  aheady  given  to  extend  the  plan  of  report  ujiou 
the  seas)  to  hring  more  ftUIy  within  the  scope  of  study  observations 
pi-aetically  extending  around  the  northern  hemisphere.  This  end  is  to 
a  great  extent  already  attained. 

In  this  coiniection  the  office  has  to  aeknowle^lge  the  coixliul  and  valu- 
able co-oi>er»tion  of  the  meteorologioal  8er\iee8  of  the  diH'erent  countries, 
represented  as  follows : 

Algiera^  by  General  Teissier,  Coiniiiandant  Superieur  du  G^nie;  Aus- 
tria, Dv  Prof.  Dr.  Julius  Ilann,  Director  of  the  Imperial  and  Hoyal 
Central  Meteorological  Institute  at  Vienna ;  Belgium,  by  J.  C.  Tlouzeau, 
Director  of  the  Koyal  Ol>ser\'atoiy  at  Brussels;  Great  Britain,  by  Robert 
H.  Scott,  esq.,  F.  R.  S.,  Secretary  of  the  Meteorological  Council,  Ijondou ; 
Alexander  Buchan,  M.  A.,  F.  R.  H.  E.,  Secretary  of  the  Scottish  Meteoro- 
logical Society,  Edinburgh,  and  the  respective  obsen'ers ;  Costa  Rica,  by 
SeSor  Fedeiico  Maison,  I>irector  of  the  Central  Office  of  Statistics  and 
Meteorology;  Denmaik,  by  Capt.  >'.  Ilofflmeyer,  Dirwtor  of  the  Koyal 
Danish  Meteorological  Institute  at  Copenhagen ;  France,  by  U.  J.  Le 
Verrier,  Director  of  the  Paris  Observatory',  Prof.  B.  Mascart,  Director 
of  the  Central  Meteorological  Bni-eau  of  France,  and  the  respective 
obser\-er8 ;  Gennany,  by  Prof.  Dr.  Geo.  Xeumayer,  Director  of  the  Ger- 
man Naval  Observatoiy,  Hamburg ;  Gi-eece,  by  l*rof,  Ur.  J.  F.  Julius 
S<ihmidt,  Director  of  the  Royal  Obsei-vatory  at  Athens;  India,  by  H.  F. 
Blanford,  Meteoiwlogical  Reporter  to  the  Government  of  India ;  Italy,  by 
tlie  Minister  of  Agnculture,  Industi-jj  and  Commerce,  an<l  the  respective 
observers ;  Japan,  by  the  Imperial  Meteorological  Observatoiy,  and  the 
Imperial  University  of  Tokei,  Japan;  Mexico,  by  Senor  Mariano  Barcena, 
Director  of  the  Central  Meteorological  Observatory  in  the  City  of  Mexico, 
and  the  respective  obsenersj  Netherlands,  by  Prof.  Buys  Ballot,  Direct- 
or of  the  lioyal  Meteorological  Institute  of  the  Netherlands  at  Utrecht ; 
Norway,  by  Prof.  II.  MohUj  Director  of  the  Itoyal  Norwegian  Meteoro- 
logical Institute  at  Chiistiania;  Portugal,  by  J..V.  Ae  Brito  Capello, 
Director  of  the  Meteorological  Observ-atorj-  of  the  Infante  Don  Luiz,  at 
Lisbon;  Russia,  by  Prof.  H.  Wild,  Director  of  the  Imperial  Central 
Physical  Obseivatorj-  of  Russia,  at  St.  Petersburg ;  Spain,  by  Antonio 
Aguilar,  Director  of  the  Royal  Observatory  at  TtEa^liid,  and  the  respect- 
ive obseriei-s;  Sweden,  by  Prof.  R.  Rubenson,  Director  of  the  Royal 
Swedish  Meteorological  Institute  at  Stockholm,  and  of  Dr.  II.  H.  Ililde- 
brandsson.  Chief  of  th<;  Meteorological  Dirision  of  the  Upsala  Observa- 
tory; Switzerland,  by  Prof.  R.  Wolf,  Director  of  the  Observ"atorj'  at 
Zurich,  and  of  I'rof.  B.  Plantanioni*,  Du'ector  of  the  Obser\-atory  at 
(Jeneva;  Turkey,  by  A.  Coumbary,  ESendi,  Director  of  the  Central 
Obsei-v'atory  at  Constantinople,  and  of  Prof.  C.  V.  A.  Van  Dyck,  Super- 
intendent of  the  Lee  Observ-atoiy  at  Beirut ;  Caua«la,  by  Prof.  G.  T. 
Kingston,  Director  of  the  Magnetic  Obserx-atoi-y  at  Toronto,  and  Sui>er- 
iut«ndent  of  the  Meteorological  Office  of  the  Dominion  of  Canada,  ami 
the  respective  observei-s;  United  States  Navy,  by  Navy  Department, 
through  Rear-Admiral  Daniel  Ammen,  and  Commodore  W.  D.  Whiting, 
U.  S.  N.,  Chiefs  of  the  Bureau  of  Navigation ;  and  by  indiWdual  observ- 
ers at  other  points. 

The  office  haJi  to  regivt  tliv  dfalli  .siiici-  tlie  ilate  of  the  last  annii 
report  of  two  distingnishcil  cohdwifi-s  in  the  work,Urbain  Jeaii  ' 
seph  Le  Vemei,  Director  ol'  the  Paris  Observatorj-,  Prof,  EmeHt  Qw 
elet.  Director  of  the  Roval  i  tbscrvatory  at  Brussela.  P"**"  Edward  Hci 
of  MUuster,  and  Prof.  Pietm  Angelo  Seoe*-*  '' 

A  number  of  observ-ations  taken  od.*""  «nl  ll 
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s\Tiehronoui4  rejiorts  of  the  .service,  and  at  tlie  request  of  the  depart- 
ment, have  been  received  on  the  fomi  provided  for  the  puq)ose,  pa|)er 
40.  Theii*  utiUty  is  evident  in  the  study  of  storms  approaching  our 
coasts  or  whicli  euchmger  vessels  sailing  fi*om  our  ports. 

The  co-oi>eration  of  the  Xavy  of  the  United  States  in  the  taking  of 
observations  siniidtaneously  \nth  the  system  adoi>ted  at  this  office, 
wherever  naval  vessels  of  the  United  States  may  be,  slh  assui*ed  by  the 
j:eneral  ortler  of  the  Secretary  of  the  Navy,  dated  l)ecember  25, 1876, 
has  largely  increased  the  data  of  this  class.  This  co-operation  has  been 
skillfiilly  i-eiidered  by  the  Navy  Department  aiul  the  United  States 
Navy,  through  the  Chief  of  the  Bureau  of  Navigation. 

The  i>eople  of  the  United  States  are  thus  the  first  nation  whose  Army 
and  Navy  co-opei-.ite,  as  all  armies  and  navies  should,  under  official  or- 
ders, in  the  taking  of  sinndtaneous  observations  wherever  the  forces 
mav  l>e. 

In  \iew  of  the  existence  of  the  system  of  simultaneous  reports  to  be 
made  at  sea  by  the  vessels  of  the  naval  and  commercial  marines  of  the 
United  States  and  otlier  nations,  and  to  provide  for  its  extension,  care- 
ftiUy  tested  barometers  of  the  best  nuike  have,  since  the  date  of  the  last 
annual  reiK>rt,  been  prei)ar(»d  and  lcM*ated,  as  standards,  at  the  ports  of 
>Vw  York  and  San  Fraiu-isco. 

These  barometers  have  lH*en  publicly  located  to  affi)rd  means  for  com- 
iKirison  of  the  shij)s'  barometers  of  the  shipping  of  all  nations.  The  in- 
strmueuts,  while  (rarefully  guarded,  ai*e  easily  aceessible.  Public  notice 
is  given  of  the  lo<'ation,  and  a  sergeant  of  the  Signal  Cori>s  attends  daily 
w  give  information  and  to  take  charge  of  any  ship's  barometer  which 
niay  be  brought  for  comparison.     (Paper  48.) 

The  standard  barometer  for  the  use  of  shipping  in  the  Atlantic  Ocean 
i.> located  at  the  Maritime  Exchange,  in  New  York  City;  the  standard 
^Barometer  for  the  use  of  shipping  in  the  Pacific  Ocean  is  located  at  the 
Merchants"  Exchange,  in  the  city  of  San  Francisco. 

The  officers  of  the  Signal  SerWi'e  at  the  diffei-ent  cities  and  ports  of 
thtf  United  States  and  uiM>n  the  sea-coast  offer  eveiy  facility  and  aid  in 
their  power  to  the  vessels  of  any  nation. 

With  the  plans  for  charting  now  adopted  at  this  office,  and  with  the 
reports  now  received  here,  it  appears  that  the  meteoric  changes  occui^- 
ring  over  a  great  iwrtion  of  the  continents  north  of  the  equator  can  be 
chaSted  with  an  accuracy  sufficient  to  jiermit  carefid  and  valuable  study. 
This  charting  to  l>e  of  the  best  attainable  value,  must  be  supplemented 
from  the  records  of  obserAations  had  on  the  seas.  A  ship  at  sea  be- 
eome^  one  of  the  Ix^st  of  stations  for  a  simultaneous  system.  The  value 
of  the  reeonl  is  enhancexl  by  the  change  of  the  ship's  location  occurring 
within  each  i>eriod  of  twenty -four  hours.  There  is  no  sea-going  vessel 
\mt  which  carries  human  life,  and  each  ought  to  carry  by  compulsion,  if 
need  be,  meteorological  instnunents.  The  smallest  craft,  in  caring  for 
its  own  safety,  may  use  them  enough  to  add  to  the  value  of  the  most 
extensive  record.  There  is  no  nation  without  interest  in  the  work  i^ro- 
posed  to  be  based  ui)on  exchanged  sinndtaneous  reports,  and  none  has 
hitherto  hesitated,  when  the  subject  has  been  i)roperly  presented,  to 
aid  in  a  duty  which,  so  easily  done  as  to  re^juire  very  little  effort  on  the 
IMrt  of  any  one  person,  has  for  its  object  a  good  to  mankind.  The  work 
tfmaoty  fitim  its  nature,  be  for  the  selfish  good  of  any  section. 

ib^  of  the  great  steamship  companies,  foreign  and  domestic. 
principal  commercial  sea-  routes,  have  promised  and  will 
influence  and  aid. 
J^^  co-operation  of  the  Pacific  Mail  Steamship  Com- 
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pany,  through  its  agents,  Williams,  Blanchard  &  (^o. ;  the  White  Star 
Line,  through  its  agents,  Ismay  Imrie  &  Co.,  Liver[>ool,  and  11.  J.  Curtis, 
New  York  ;  the  Occidental  and  Oriental  Steamship  Company,  through 
its  president,  George  H.  Bradbury;  the  Xorth  Gennan  Ijloyd,  through 
its  agents,  A.  Schumacher  &  Co.;  the  American  SteanivShip  Com])anyy 
through  its  president,  H.  D.  Welsh ;  the  lied  Star  Line,  through  its 
president,  James  A.  Wright,  and  the  Allan  Line,  through  its  agents, 
A.  Schumacher  &  Co. 

The  United  States  bear,  in  the  cases  of  all  maritime  observers  co-oper- 
ating in  this  system,  all  expenses  for  forms,  postages,  &c.,  when  so  de- 
sired, and  not  inftequently,  and,  when  necessary,  loan  the  required 
instruments. 

The  inimber  of  observations  made  daily  on  separate  vessels  at  sea  is 
one  hundred.     (Paper  13.) 

liesearch  has  already  gone  far  enough  to  indicate  the  paths  by  which, 
if  it  cannot  be  directly  predicted,  it  can  at  least  be  studied,  to  learn  what 
sequences  to  follow  conditions  reported  on  or  near  the  eastern  coast  of 
Asia,  or  on  th^.  Pai'itic,  will  be  found  on  our  own  western  coasts. 

Similar  studies  will  have  reference  to  our  own  southern  and  ea,stem 
coasts,  and  to  the  western  coasts  of  the  European  continent.  The  time 
cannot  be  far  distant  when  vessels  leaving  any  Atlantic  port  may  be 
informed  whether  any  notable  disturbance  exists  at  sea  and  where  it  is 
likely  to  threaten  the  voyage. 

The  establishment  of  permanent  ocean  stations  in  lines  traversing  the 
oceans  over  or  near  the  telegraphic  cables,  and  in  telegra])hic  communi- 
cation with  either  continent,  is  not  considered  impractical >le  and  has 
been  referred  to  in  a  preceding  report. 

There  is  reason  to  hope  that  a  progress  has  been  made  which  will 
eliminate  from  the  stiuly  of  practical  international  meteorology  some  of 
the  difficulties  hitherto  encountered. 

There  are  grounds  to  hope  also  that  the  atmospheric  conditions  and 
changes  of  condition  can  be  charied  with  sufficient  accuracy  over  any 
extent  of  the  eailh's  suiface.  If  the  hope  has  fruition,  meteorological 
baniers  will,  as  against  stiuly,  practically  ceas^  to  exist. 

A  coi)y  of  the  International  Bulletin  herewith  (Paper  27)  exhibits  the 
character  of  the  international  reporis,  aiul  that  of  the  information  had 
fiom  each  station.  The  chart  accompanying  this  bulletin  shows  as  nearly 
as  pra^'ticable  the  location  of  the  stations,  and  foreshadows  the  duties 
and  reports  had  from  them  will  make  practicable.  The  number  of  sta- 
tions reporting  increases. 

While  the  stations  are  crowded  in  some  localities,  each  is  useful — each 
serving  to  check  the  work  of  the  otlier,  and  each  aiding  to  close  the  gaps 
the  failure  of  other  stations  might  sometimes  cause.  Tlie  work  is  not 
likely  to  be  abandoned  by  those  in  the  dift'erent  countries  who  have 
taken  part  in  establishing  it,  and  who  share  its  benefits.  If  it  serve  no 
other  purimse  than  to  maintain,  jis  it  does,  the  pleasant  co-operation  of 
those  charged  with  the  meteorological  duties  of  the  different  countries, 
it  would  be  of  value.  Jt  is  hoped  that  l)v  systems  of  observations  thus 
extensive,  genc^ralizations  may  be  had  to  pennit  the  announcement  of 
meteoric  changes  for  periods  longer  in  advance  than  have  been  hitherto 
practicable. 

The  average  number  of  daily  simultaneous  ol>servations  now  made  in 
foreign  cimntries  is  two  hundred  and  ninety-three.  The  total  number 
of  statiojis  on  land  and  on  vessels  at  sea  from  which  reports  are  entered 
in  the  bulh»tin  regularly  is  five  hundred  an<l  fifty-seven.  The  co-opera- 
tion of  the  different  nations  secured  by  this  plan  of  exchange,  as  above 
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describe<l,  renders  the  additional  cost  to  tlie  Unite<l  States  of  the  grand 
system  of  reports  it  makes  possible  bnt  little  more  than  that  of  the  cost 
of  the  preparation,  paper,  and  binding  of  the  International  Bulletin  and 
the  accompanying  charts,  a  cost  which  would  have  to  be  met  in  gi^eat 
part  for  the  proper  preser\'ation  of  the  records  themselves  even  if  the 
bulletins  were  not  distributed. 

The  Chief  Signal-Officer  is  gratified  to  announce  in  this  report  that 
the  work  of  the  collection  of  the  reix^rts  of  international  simultaneous 
observations,  earned  on  in  foreign  countries  in  co-operation  with  the 
rnite<l  States,  as  well  as  within  tlie  territories  of  the  United  States  and 
upon  the  seas  thiLS  alwve  referred  to,  has  in  the  year  just  ])assed  so  far 
progressed  as  to  hav^e  attained  one  principal  result  for  which  it  was  set 
OD  foot.  On  July  1,  1878,  it  became  possible  for  the  first  time  in  the 
history  of  this  office  to  commence  t\w  issue,  on  that  date,  of  a  daily 
international  weather  ma]),  charted  daily  and  issued  daily,  each  chart 
based  upon  the  data  appearing  upon  the  international  bulletin  of  simul- 
taneons  rei>orts  of  similar  date.  The  charting  extends  around  the  world, 
and  embraces  for  its  area  the  whole  noriliern  hemisphere. 

The  daily  issue  of  a  chart  of  tliis  kind,  thus  daily  issued  for  tlie  first 
time  by  the  United  States,  is  without  a  ]>recedent  in  history.  It  exhibits 
the  co-operation,  for  a  single  puq>ose,  of  the  ciAilized  powers  of  the  world 
north  of  the  equator. 

The  studies  of  such  charts  make  possible  the  improvement  which  will 
come  as  the  work  progresses  and  the  area  of  the  chari  is  better  filled 
with  reports  of  observations  carefiilly  elaborated,  are  fully  ai)])reciated 
by  scientific  men.  Tlie  questions  as  to  the  translations  of  storms  from 
continent  to  continent,  and  of  the  times  and  dii-ections  they  may  take  in 
snch  movements ;  the  movement  of  areas  of  high  and  of  low  barometer; 
the  conditions  of  temperature,  pressure,  and  wind-dii^ex^tion  existing 
around  the  earth  at  a  fixe<l  instant  of  time,  pennitting  tlius  the  effects 
of  day  and  night  to  be  contrasted ;  the  distribution  and  amount  of  rain- 
fall, and  other  studies,  many  and  valuable,  only  suggested  by  this  enu- 
meration, may  l)e  by  such  studies  settled.  It  seems  not  impossible  that 
in  the  fiitiire  questicms  of  climatology,  and  perhaiKs  others  bearing  upon 
the  prediction  of  weather  changes  far  in  advance  of  the  time  at  which 
these  changes  may  happen,  or  (piestions  of  the  character  of  coming  sea- 
sons even,  may  be  answered  by  the  researches  these  charts  will  make 
practic^able. 

Tlie  ver\'  great  ai<l  and  material  funiisliedin  this  elaboratc<l  form  gives 
to  the  sean'h  for  generalij^ation,  or  for  <lata  in  tlie  sui>i>ort  of  tlH*ories, 
was  referred  to  in  the  last  annual  report.  In  frefjuent  cases  little  more 
than  collation  is  necessary. 

As  a  means  of  l>etter  combining  the  work  and  the  int<*rests  of  the 
several  nations;  of  certainly  securing  that  co-oi>eration  at  sea  which  will 
enable  the  lines  of  the  cliarting  to  be  drawn  as  fully  and  as  well  over 
oceans  as  over  continents ;  an<l  which  will  give  the  world  ultimately  a 
knowle^lge  as  prdcti<*al  of  the  movement  of  areas  of  disturbance  in  the 
midst  of  the  seas  as  is  now  had  of  such  movements  on  some  continents, 
the  undertaking  is  of  much  imi)ortance. 

It  is  an  advantage  of  the  charting  draughte<l  from  simultaneous  rei>orts 
that  studies  by  nonnals,  not  |K>ssible  in  any  other  way,  can  be  made. 
The  normal  ]>ressure,  temperatuix*,  &c.,  arrived  at  from  observations 
taken  at  any  one  ])lace,  at  the  same  an<l  a  fixed  instant  of  time  every 
day,  become  established  as  to  that  ])lace  and  time  with  accuracy.  Many 
canses  of  error  are  eliminated. 

The  interconipariscm  of  these  normals  with  the  normals  taken  at  other 
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places  8iinultaiieou  dy  with  the  first  and  under  the  similai^  condition 
that  the  normals  to  be  found  for  those  places  are  to  he  from  observa- 
tions taken  at  those  places  at  a  fixed  time  and  on  every  day,  j?ive«  results 
reliable  and  diftering  from  those  to  be  had  by  the  use  of  normal  read- 
ings anived  at  in  any  other  manner.  Normals  for  the  year,  for  the  sea- 
sou,  and  for  the  month  may  be  determined  by  such  i)rocedure.  The 
comparison  of  such  nonuals  will  show  in  the  case  of  abnormal  changes 
in  any  district  or  section  for  any  season  whether  and  how  they  are 
compensated  by  comi)ensating  variations  elsewhere.  There  are  inter- 
esting studies  as  to  what  sequences  there  may  be  to  follow  such  atmos- 
pheric variations  occurring  over  any  region  or  country — either  in  that 
region  or  country  oi*  elsewhere — and  how  and  whei'e  the  comi)ensating 
vaiiations  occur,  and  with  what  concomitants  or  sequences  of  meteoric 
changes. 

There  is  the  hope  to  gain  in  this  way  or  by  studies  such  study  will 
suggest  infinmation  to  aft'ect  the  commercial  and  agricultural  intere.sts 
of  the  world. 

There  is  the  further  hope  that  as  it  is  more  fully  realized  by  the  dif- 
ferent ])eoples  how  close  in  the  future  the  practice  of  such  investigations 
di^ws,  each  member  of  the  family  of  nations  will  find  its  own  interests 
in  labors  of  this  description,  and  draw  more  closely  the  bonds  and  join 
with  energy  in  a  work  which  ha»s  soln^gun  to  connect  them.  The  under- 
taking, world-wide  in  extent,  is  capable  of  rendering  a  world-wide  benefit. 

The  total  number  of  daily  reports  of  all  kinds  now  received  and  filed 
at  the  office  of  the  Chief  Signal-Olficer  is  as  follows :  Number  of  dail^^ 
service  telegrai)hic  reports,  four  himcbed  and  seventy-one ;  number  of 
international  daily  sinmltaneous  rei)orts,  four  hundred  and  twenty-three ; 
niunber  of  rei)orts  from  voluntary  observers,  three  hundred  and  two ; 
number  of  rei>oits  i^eceived  from  the  Me4lical  Coq)s  of  the  Ainiy,  ninety- 
two;  number  of  reports  received  from  United  States  naval  observers, 
fifty-one ;  making  a  total  of  one  thousand  three  hundred  and  thirty-nine 
rei>orts  received  regularly  for  discussion.     (Papers  11  and  12.) 

As  described  in  the  last  annual  rei>ort,  the  daily  official  dexluctions  or 
forecasts  issuing  from  the  office  of  the  Chief  Signal-Olficer  and  consti- 
tuting the  tri-(laily  ^* Synopses  and  Indications"  (as  they  are  styled), 
and  the  esi)ecial  deductions,  in  piu*suance  of  which  the  orders  for  the 
display  of  cautionary  signals  at  stations  are  given  when  necessaiy,  are 
based  upon  the  regular  reports  of  the  service  stations  of  observation, 
transmitted  tri-daily  to  this  office  by  telegraph,  after  jiassing  over  a  sys- 
tem of  telegraphic^  circuits  so  arranged  as  to  once  concentrate  the 
repoits  at  this  office  and  to  distribute  in  doing  so  certain  numbers  of 
them  at  designated  cities  and  stations.  Esi>ecial  iv]>orts  are  denmnded 
from  any  station,  or  number  of  stations,  whenever  additional  information 
is  required  as  to  impending  disturbances.  The  synopses  are  those  of  the 
meteoric  conditions  existing  over  and  near  the  United  States  for  each 
period  of  twenty -four  hours  terminating  at  the  hour  for  each  general 
r(^>ort.  The  Indications  are  ajniouncements  of  the  changes,  considered 
from  the  study  of  the  charts,  in  connection  with  such  rules  and  general- 
izations as  the  experience  of  this  office  and  the  study  of  meteorologists 
seem  to  have  determined  to  be  indicated  as  to  happen  within  the 
twenty -four  hours  then  next  ensuing.  The  study  for  c»ach  issue  i*equires 
the  draughting  and  examination  of  seven  charts,  these  charts  exhibit- 
ing chartogra])hi(*ally  the  data  tiu-nished  l)y  the  simultaneous  ix»j>orts 
of  the  stations  heretofore  referred  to,  and  located  in  the  Ignited  States, 
on  th^  Atlantic  and  Pacific  coasts,  on  the  coasts  of  the  (iulf  of  Mexico 
and  of  the  lakes,  in  the  western  interior,  and  in  the  Dominion  of  Canada, 
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Xova  Scotia,  Xewfoiiudlaiul,  New  BnuiswH*k,  and  tbe  West  Iiulia  Islands. 
The^«e  charts  ai*e  as  follows :  (a)  A  chart  of  harometric  i»ressures  reduced 
to  the  tein]K*nitniv  of  Ireezini^  and  sea-level ;  of  tempenitures  and  of 
winds,  to«rether  with  tlie  wind  directions,  and  the  velocities  at  the  differ- 
ent stations ;  the  amount,  but  not  the  nature,  of  the  cloud  fonnations 
at  the  diffei-ent  stations;  the  character  of  tlie  i)recipitation,  if  any, 
ticeurring  at  the  time  of  the  rei>ort ;  and  the  amount  of  the  ])recii)ita- 
tion.  if  any,  since  the  time  of  the  last  jueccding  re])ort.  This  chart 
exhibits  bai*onH*tric  ])ressures  and  the  temperatures  noted  at  stations  in 
their  relations  to  districts  of  tenitory  and  to  each  otiier,  by  a  system  of 
i.solmric  au4l  is4>thermal  lines  inscribed.  Tlie  isobars  are  charted  for 
iuehes  and  tenths  of  inches  of  banmietric  ])ressure;  the  isothermals  for 
teniiieratures  ix»pn»scnted  by  the  different  nndti])les  of  l()o.  The  wind 
(lireitioiis  are  shown  by  arn>ws  at  the  different  stations.  (Maj)  3.)  (h) 
A  chart  of  the  relative  humidities  ajjpearin^  to  exist  over  terntorial 
districts,  with  the  temperatures  at  the  diflierent  stations  in  relation  to 
<Ustricts  aiul  t4»  each  other.  The  chart  of  hiiiiiidities  enables  stiulies  to 
l>e  made  in  inference  to  terntorial  sections,  the  difh<*ulties  attending  the 
}<tu<ly  of  observations  of  this  character  being  obviated  to  a  very  consid- 
erable extent  by  the  inter-conection  of  statioiis  among  themselves  and 
hy  the  jn'^^at  extent  of  the  regions  over  which  the  r(»adings  are  made 
siniultaneoiisly.  In  fields  so  great  purely  local  con<litions  in  ])art  disap- 
I*ear,  or  att*e<'t  very  slightly  the  general  result.  This  chart  contains  also 
the  character  and  anumnt  of  the  lower  clouds,  and  the  chiinicter,  amount, 
and  direction  of  motion  of  the  uj)i)er  ch)uds,  wlu»n  these  arc*  Nisible.  On 
IhiK  chart  art*  tractnl  lines  of  ecpml  relative  humidity,  and  isothermals  are 
aki  drawn,  as  described  in  ehart  a.  (Ma])  4.)  (c)  A  chart  of  the  cloud 
ti)ndition.s  j)revailing  over  the  United  States,  in  which  the  character  of 
the  diHeivnt  varieties  of  clouds  and  their  amount,  as  viewed  li'om 
ea<*h  staticMi,  are  reiuescMited  grai)hically  by  api)ropinate  symbols. 
On  this  ebai't  also  api»ears  the  weather  a,s  ivported  at  each  station 
at  the  time  of  each  rejmi-t  by  symbols;  the  stations  at  which  rain  has 
fallen  sin<'e  the  jn-eceding  re]K)ii:,  ajs  well  as  the  <lire<*tion  of  movement 
of  the  upiH*r  and  lower  clouds,  and  on  it  etu^h  morning  there  are  entered 
the  miiiiniuni  temjM*rature  note^l  during  the  ])re<'eding  night  at  the  sepa- 
rate stations  at  the  local  times  synchronous  with  the  hour  of  11  p.  m., 
Washington  mean  time,  and  lines  of  minimum  temiH^rature  are  tracea 
to  exhibit  these  tem]»eratures  in  relation  to  districts  of  territory.  On 
this  map  are  ent<»red  also  the  maximum  vehx*ities  of  the  >vind  at  par- 
ticular stations  when  required  to  Ik*  si)ecially  rei)orted  in  the  intervals 
lietween  tlie  hours  of  regular  «?port.  The  cloud  area«  appearing  on  this 
map  aif*  suri-ouiuled  by  an  outline  charted  to  enable  the  extent  and  prob- 
able movement  of  these  areas  to  be  considered.  There  also  appears  on  the 
i-opy  of  this  chart  nuule  at  the  hour  of  the  midnight  report  the  ai>pearance 
of  the  sunset  at  each  station,  as  reported  by  the  observer  at  that  station, 
and  a8  considered  by  him  to  indicate,  when  taken  in  connection  with  the 
appearance  of  the  western  sky  at  siniset,  the  character  of  the  weather 
to  be  anticii>ated  at  that  station  for  the  twenty -four  hours  next  ensuing. 
(>Iap  5.)  (r/)  A  chart  of  normal  pressures  and  variations  ii-om  normal 
I>re8sure8  for  each  eight  hours.  There  have  been  computed  duiing  the 
Iiai<t  year,  at  this  ofttce,  the  means  of  the  observed  pressures  recorded  at 
each  station,  at  eacli  of  the  hours  at  whicli  observations  are  made  at  that 
$^tion,  for  the  regular  sinndtaneous  telegraphic  reports  for  each  monthly 
I>eriod.  Tlie  sene*s  of  observations  used  in  computing  these  means  has 
heen  for  as  man\'  yi^rs  a«  was  possible  at  each  station.  These  mean 
pre^mires  aiv  the  mean  i)ressiires  computed  fr'om  theivctual  readings  had 
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at  each  station,  at  the  habitual  hour  of  observation,  for  eaeh  of  the  tri- 
daily  full  telegraphic  reports  required  to  be  made  from  that  station,  and 
obtained,  as  explained  above,  by  reducing  the  readings  then  made  to  a 
uniform  temperature — fi'eezing — and  correcting  for  instnimental  error 
(vanatiou  from  the  standard)  only.  Mean  ]>ressure8  so  obtained  are 
styled  in  this  office  "normal  pressures^  for  the  station,  for  its  local 
hour  of  the  re]>ort  and  for  the  month.  On  tliis  chart  is  entered  at  each 
station,  with  the  symbol  +  or  — ,  the  value  by  which  the  actual  reading 
reported  from  that  station  at  the  hour  of  any  rejwrt  is  above  or  below 
the  *^  normal  i)ressure'^  for  tliat  station  for  the  hour  of  that  telegi'aphic 
report  and  for  that  month.  These  dexiations  from  such  normal  pressures 
may  be  styled  "departures"  from  the  normal  pressure;  the  comjiarison 
of  these  dei)artures  for  each  period  of  eight  hours  shows  what  changes 
have  taken  place  in  the  atmospheric  i)ressure  at  the  different  stations, 
in  each  period  of  eight  hours,  after  eliminating  the  horary  variations  of 
pressure.  On  the  chart  are  traced  lines  of  "no  variation'' in  normal 
pressures,  being  the  lines  along  which  the  pressures  are  at  the  time 
practically  nonnal,  and  also  lines  of  "de])arture"  from  the  normal  press- 
ure for  each  one-tenth  of  an  inch  of  mercury,  by  which  the  actual  reiul- 
ings  as  reported  are  found  to  be  al)ove  or  below  the  comj>uted  normal. 
Such  lines  are  traced  for  each  period  of  eight  and  of  twenty-four  hours. 
This  method  of  noting  barometric  pressures  enables  those  taken  and  re- 
l)ortexl  simultaneously  from  any  number  of  different  stations  to  be  con- 
sidered for  puri)Oses  of  study  in  relation  to  each  other  without  reference 
in  each  case  to  the  local  questions  of  altitude,  horary  variations  of  pre^is- 
ure,  or  other  disturbing  causes  at  the  jihicei^  at  which  they  may  be 
taken.  (Maj)  G.)  (e)  A  chart  of  actual  barometric  variations.  This  chart 
exhibits  the  observed  rejidings  of  the  barometer  at  different  stations,  cor- 
eocted  for  instnnnental  error  [variation  from  the  standard  at  Washington] 
and  for  tenqiemture,  the  mercury  reduced  to  the  temperature  of  freezing, 
Imt  not  reduced  to  the  hy|>othetical  readings  at  sea-level.  .  In  this  office, 
obserx  ed  readings  so  treated  are  known  as  the  "  actual  readings."  On 
this  chart  are  traced  lines  of  "no  variation,"  showing  the  lines  along 
which  no  change  in  actual  i)ressure  has  occurred  for  the  i>eriods  of  eight 
and  twenty -four  hours,  respectively,  preceding  the  hours  of  report,  and 
also  lines  showing  the  lines  of  rises  or  falls  of  the  actual  readings  of  the 
barometer  for  each  one-tenth  of  an  inch  and  for  the  same  respective 
perio<ls.  This  chart  is  valuable  as  exhibiting  the  nature  and  extent  of 
actual  barometric  i)ressures,  and  the  changes  of  such  ])ressures,  taking 
jdace  at  the  different  stations,  and  over  the  different  terntorial  districts. 
(Maj)  7.)  (/)  A  chart  of  dew-point  variations.  On  this  chart  there  are 
entered  the  values  of  the  changes  of  the  dew-])oint  at  the  several  sta- 
tions for  the  periods  of  eight  and  twenty-four  hours  ju'eceding  the  hoiu>» 
of  report ;  there  are  traced  also  lines  along  which  thei-e  has  been  "  no 
vanatiou"  in  dew-point  during  such  periods  re8])ectively,  und  lines  show- 
ing the  rises  and  falls  for  each  five  degrees  in  the  dew-j)oint  for  the  same 
periods.  (Map  8.)  (g)  A  chart  of  dew-i>oints,  vapor  tensions,  and  actual 
humidity.  On  this  chart  are  entered  tlie  values  of  the  dew-i>oint  at  the 
different  stations,  and  lines  of  eqiml  dew-]>oint  are  traced  for  each  ten 
degrees  diff'ei*ence  of  the  dew-])oint  readings.  At  the  extremities  of  these 
lines  are  noted  the  values  of  vapor  tensions  and  actual  humidity,  corre- 
sponding to  the  given  dew-jmint  lines.  The  examination  of  the  charts  F 
Jind  G  enables  the  hygrouu^tric  condition  of  the  air  and  the  changes  in 
such  conditions  which  have  occurred  within  the  ])eriods  of  eight  and 
twenty-four  hours,  res])ectively,  to  be  considered  in  so  far  as  these  are 
indicated  by  the  wet  and  dry  bulb  i>sychrometers  at  the  different  stations. 
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Several  series  of  computations  have  been  made  in  the  computing-room 
of  the  office  to  enable  additional  charts  each  to  exhibit  in  the  lines  of  its 
charting  the  condensed  data  in  their  relations  to  each  other. 

Tlie  number  of  separate  gnii>hic  chartings  made  and  examined  in  the 
study-room,  for  the  puqiose  of  the  dail}'  studies  of  the  office,  during 
the  year  ending  June  30, 1878,  has  been  seven  thousand  six  hundred  and 
seventy-five.  The  charts  pre])are4  for  the  issues  of  the  Monthly  Review, 
and  exhibiting  each  the  data  received  for  the  month  and  discussed  for 
the  month,  have  betMi  three  in  number  for  each  month,  a  total  of  thirty- 
six  for  the  year. 

The  data  thus  accumulating  on  the  files  of  this  office  have  affi>rded 
8C0|>e  for  generalization  differing  from  and  perhaps  more  extensive  in 
number  than  anv  before  had  bv  anv  one  nation. 

The  number  of  reports  received  daily  and  unceasingly  have  necessi- 
tated a  constant  labor  to  keep  up,  in  the  discussion  of  them,  and  in  the 
record  of  the  results  of  that  discussion,  to  the  dates  at  which  the  reports 
are  recorded,  in  order  to  prevent  an  accumulation  which,  by  its  mass,  might 
lessen  their  usefiilness.  The  imblished  daily  study-charts  of  the  office  and 
the  Monthly  lieview,  with  its  charts  of  ^generalizations,  are  examples  of 
this  work — the  study-charts  exhibiting  a  study  of  the  data  telegi^aphically 
received  on  each  day;  the  charts  of  the  Monthly  Review  combining  the 
residts  bad  from  these  data  and  those  received  from  other  sources  for 
each  month  during  the  year.  It  has  been  thus  in  the  jwwer  of  the  office 
to  lay  l>efore  scientists  and  the  public,  at  the  close  of  each  day,  if 
necessary,  and  at  the  close  of  each  month  and  of  each  year,  a  sum- 
mar>'  for  the  periods  then  terminating.  The  labor  of  referring  to  the 
indi\'idual  records  in  figures,  which,  after  a  time,  becomes  almost  im- 
practicable, is  thus  rendered  unnecessary'  on  the  part  of  those  wlio  receive 
these  pa|>ers.  The  charts  of  the  average  direction  and  velocity  of  move- 
ment of  areas  of  low  barometer,  charts  of  the  average  barometric  press- 
ures at  the  hours  of  tri-daily  report,  charts  of  \^ind-direction  found 
most  frequent  at  the  different  stations  before  rain-fall  charts  of  rain- 
frequencies  for  the  different  months,  are  examples  of  other  studies  of 
generalization.  Studies  of  this  character,  and  incidental  to  those  which 
have  in  view  the  preannoiuicement  of  stonns  or  other  meteoric  changes, 
furnish  results  valuable  for  j>nictical  uses. 

Information  of  this  character  has  been  so  freely  and  so  widely  furnished 
that  it  is  not  always  considered  that  by  no  other  nation  is  information  of 
a  similar  character  furnished  to  nearly  a  similar  extent,  and  that  eight 
years  ago  it  had  not  been  contemplated  in  the  United  States  as  possible 
to  ftimish  it  at  all. 

It  is  by  studies  of  this  kind,  and  in  this  great  fiehl  of  research,  that 
the  hoi)ed-for  ndes,  each  of  which  is  to  add  its  aid  in  the  effort  to 
attain  precision  of  forecast  and  foreknowledge  of  climatology-  for  the 
United  States,  are  to  be  elaboi-ated.  It  is  bj^  such  rules  and  such  knowl- 
edge, slowly  but  each  year  improving,  the  widest  benefits  of  the  service 
are  to  be  sought.  These  will  follow  the  practical  use,  by  the  people 
themselves,  of  the  infonnation  gained  through  the  work  of  the  service, 
either  in  their  attempts  to  have  foreknowledge  of  coming  changes  from 
the  study  of  their  own  instruments,  or  by  supplementing  that  study  by 
reference  to  the  daily-publishe<l  bulletins  and  rei>orts  of  this  office.  There 
is  hardly  a  class  of  the  people,  or  an  industry  they  practice,  but  to  which 
good  may,  in  this  way,  and  from  such  studies,  result.  Enough  has 
abeady  been  done  to  prove  that  it  is  possible. 

The  policy  pursned  by  the  office  of  difliising  as  widely  {is  possible, 
and  in  cond*en8e<I  form,  the  information  in  its  iwssession,  and  that  of 
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extending  the  scope  of  its  observations,  enables  it  to  benefit,  in  studies 
like  these,  by  the  labors  of  students  everywhere.  The  results  returned 
to  the  ofl&ce,  in  the  able  suggestions  made  by  distinguished  scholars  who 
have  received  its  publications,  and  based  upon  deductions  had  from  the 
charts  and  data  so  furnished,  aid  in  forming  the  nile^  on  which  it«  duties 
rest.  The  list  of  corresiK)ndents  to  whom  the  publications  of  the  office 
are  fiuniished  contains  the  names  of  many  of  the  leading  scholars  and 
scientific  men  in  different  ])arts  of  the  world.  The  instances  are  not 
infrequent  in  which  the  most  iiiteresting  papers  upon  the  subject  of 
meteorology',  read  before  the  most  distinguished  and  learned  societies 
in  the  United  States,  have  rested  for  their  value  almost  wholly  upon  the 
studies  of  the  data  of  observations  and  charts  ])rei)ared  at  and  furnished 
from  this  office. 

The  search  for  generalizations  or  the  support  of  theories  becomes 
comparatively  easy  when  the  material  is  fuiMiished  in  elaborated  form, 
requiring  little  more  than  collation  for  either. 

The  Synopses  and  Indications  have  been  furnished  for  the  press  at  the 
regular  hours,  1  o'clock  a.  m.,  10.30  a.  m.,  and  7.30  p.  m.,  daily,  and 
imder  the  same  rules  as  in  preceding  years.  There  has  been  no  failure 
in  the  delivery  of  anj^  rei)ort  during  the  year.  The  total  number  of 
statements  thus  issued  for  publication  has  been  one  thousand  and  ninety- 
five.  These  have  been  telegraphed  at  the  moment  of  their  issue  to  the 
principal  cities,  and  have  a])peared  in  some  form  in  almost  every  journal 
in  the  United  States.  A  careful  analysis  of  these  statements  of  the 
office,  made  for  the  year  terminating  June  30,  1878,  and  a  comparison 
with  the  meteoric  conditions  afterwai'd  occurring  within  the  twenty- 
four  hours  next  ensuing,  and  within  the  district  to  which  each  forecast 
has  had  reference,  has  given  a  percentage  of  verifications  as  follow^s : 

The  percentage  of  verifications  for  each  district  and  for  each  month 
of  the  yeai'  is  stated  in  the  folloAving  table.  Reference  is  had  to  the 
district  maj) : 

Amount  of  verifii'^tioiin  of  indications  for  each  nwnth  of  the  if  ear  ending  June  30,  1878. 
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85.8     7a  7     83.2  ;  86.0 


82.  6  ;  85.  5     84.  9     87.  5 
Percentage  of  veritications  for  the  year  (changes  of  haronietric  jiressures,  temperatures,  wind-  1 

direction,  and  character  of  weather  expe<'ted  comprised)  84. 36 

Percentage  of  verifications  for  the  year  (forecasts  of  the  character  of  the  weather  only) |  88. 4 


The  percentages  of  accura<*y  first  above  given  are  for  statements 
comprising  the  i)redictions  of  the  changes  of  barometric  i)re8sure«,  tem- 
peratures, wind-directions,  as  well  a«  the  character  of  w^eather  to  be 
•expected  in  the  districts  to  which  they  have  i*eference.    Such  predictions 
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are  more  difficult  to  make  correctly  than  those  relating  to  the  future  con- 
ditions of  the  weather  alone.  Tlie  percentage  of  accuracy  of  forecasts 
limited  to  the  preaimouncement  of  the  character  of  the  weather  to  be 
expected  in  the  disti'icts,  exclusive  of  the  other  conditions  al>ove  referred 
to,  has  been  88.4  i)er  cent. 

The  attempt  ha»s  lx*en  nmde  to  utilize  the  statements  of  indications  to 
be  issued  in  bulletin  form  by  adding,  when  i)ossible,  precise  inforaiation 
as  to  the  location  of  areas  of  disturbance  or  stonn-centers,  their  expected 
direction  of  movement,  and  snch  other  facts  as  might  be  stated  fiilly  on 
the  bulletins  to  he  disjdayed  at  lK)ard  of  trade  rooms  and  other  i)romi- 
nent  jHiints  in  cities,  and  be  of  utility'  both  as  amplifying  the  I'cpoii^s  of 
indications  as  fumishe<l  for  the  i)i*ess,  and  also  as  ca])able  of  being  issued 
from  the  eentnd  office  at  any  hour  it  might  be  considered  necessary  so 
to  issue  them.  The  i>ress  re])oi'ts  are  habitually  furnished  at  fixed  hours 
only.  The  ix)pular  faith  in  the  announcements  of  the  office,  now  in  the 
eighth  year  of  their  issue,  has  increased.  So  far  as  can  be  judged  from 
reports,  notably  more  attention  has  been  paid  to  the  reports  among  the 
£mui]ig  ]>opidation.  Thei*e  seems  each  year  moi*e  ccmfidence  and  a 
greater  willingness  to  be  giuded  by  the  statements  of  forecasts  in  the 
conduct  of  agricultural  operations. 

This  confidence  has  not  at  any  time  been  sensibly  lessened  by  the 
errors  and  omissions  which  sometimes  direct  attention  to  the  fact  that 
in  the  present  condition  of  science,  and  vrith  a  system  of  obsenation 
still  too  limited,  premonitions  having  for  their  scoi^e  a  temtory  so  gi^eat 
a8  that  of  the  Unite<l  States  cannot  always  be  coirect  for  every  ])ai't  of 
a  district. 

The  reijoits  of  indi<;ations  are  necessarily  limited  also  to  a  certain  num- 
ber and  few  telegraphic  wonls,  the  i*eport  for  a  district  comi)rising  sev- 
eral States  condensing  into  four  or  five  lines. 

It  is  not  i>ossible  often  to  convey  within  this  limit  weather  changes 
clearly  indicated  as  to  occur,  but  notice  of  which  must  be  omitted  for 
want  of  space.  It  \voul<l  not  be  difficiUt  to  write  for  each  State,  and 
with  l>enefit  to  the  readers,  a  synopsis  with  the  indications  stated  in 
numbers  of  words  equal  to  the  whole  number  now  allowed  for  those  i*e- 
lating  to  all  the  States  of  the  Union. 

The  popular  knowle<lge  of  the  duties  of  the  office  and  its  i-easonable 
access  is  in  no  way  lietter  evidenced  than  by  the  criticisms  to  which 
the  service  is  subjected  if  eiix)r8  occm*  in  its  work.  A  few  years  ago  the 
work  itself  was  by  many  deemed  impracticable.  In  recent  criticisms 
the  work  has  been  commented  upon  adversely  on  occasions,  and  it  has 
been  stated  that  it  ought  never  to  fail,  as  the  task  of  successfully  fore- 
casting had  been  pix)ven  so  simple  that  any  person  of  fair  education 
ought  to  be  comi)etent  to  peiform  it.  There  has  been  no  work  other  than 
that  of  this  office  to  cause  this  task  to  be  iwpularly  so  considered. 

In  an  instance  recently  occiming,  the  service  was  blamed  because, 
with  signals  disjjlayed  at  many  stations,  there  was  one  at  which  the  sig- 
nal was  not  disi)layed  earlier  than  two  hours  befoi-e  the  storm;  the 
storm-area  taking  an  unexi)ected  course.  Such  criticisms  are,  by  the 
accuracy  they  imply,  a  soiu^ce  of  satisfaction. 

With  the  view  of  extending  the  sjstem  of  forecasts  and  premonitions 
of  the  office  to  the  coasts  of  Oregon  and  California,  and  the  ports  of 
those  States  bordering  ui>on  the  Pacific,  and  west  of  the  Sierra  Nevada, 
the  habitual  study  of  the  weather-changes  over  those  regions,  at  the 
time  of  each  tri-daily  rei>ort,  has  been  made  a  part  of  the  duty  of  the 
office.  The  number  of  stations  in  those  regions  is  not  yet  sufficient,  nor 
are  the  i-eports  from  them  receiveil  with  such  regidarity  as  to  permit 
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iiuiieations  to  be  ba^sed  thereon  for  jjublic  issue.     Map  9  exbibitii  the  dis- 
triets  into  vvhieb  this  region  lias  been  divided  for  purposes  of  this  study. 

Tlie  instruction  of  olticers  of  the  Signal  Service  to  lit  them  for  the 
various  duties  of  the  oftice  has  been  continued.  The  especial  duties  in 
which  the  officers  on  duty  are  severally  engage<l,  each  in  his  sphere,  and 
<»ach  of  which  duties  contributes  its  sliares  to  the  suc(*ess  of  the  whole, 
are  suc^h  as  necessarily  i)repare  th(»ni  for  the  courses  of  esi)ecial  study 
and  iu*actice,  and  fit  them  to  take  charj^e,  in  turn,  of  the  separate  divis- 
ions and  sectioiis  into  which  the  office-work  is  divide<l.  A  roster  for 
duty  beconu\s  in  this  way  i)ossible,  and  i)rovides  at  once  for  the  per- 
manent C4)ntinuance  of  a  work  to  be  i)rosecuted  both  by  day  and  at 
night,  by  providing  for  the  relief  of  nuMi  wearied  iu  the  dischaige  of  such 
])arts  of  the  (hity  as  impose  severe  physical  as  well  as  mental  strain  by 
others  fresh  from  duties  less  burdensome,  and  insuring  the  instant  filling 
of  vacancies  in  the  cases  of  the  sickness  or  absence  of  any  officer. 

The  studies  to  which  reference  ha.s  been  hitherto  nmde  and  the  data 
coiulensed  for  generalization  im])rove  each  year  the  material  laid  daily 
before  the  students  in  the  office  for  consideration. 

In  the  incessant  work  of  the  map-room,  and  iu  making  the  computa- 
tions constantly  called  for  in  the  course  of  office  duty,  important  assist- 
ance is  rendered  by  the  competent  and  well-taught  non-commissioned 
officers  and  vsoldiers  on  duty  in  the  several  divisions.  In  the  matter  of 
aiTivuig  at  generalizations,  it  would  be  impossible  often  to  handle  the 
masses  of  data  which  must  be  considered  without  the  faithful  service  of 
these  men.  While  absolute  accuracy  cannot  be  expected  in  work  so  ex- 
tensive as  that  required  from  this  office,  and  the  results  of  which  are 
demanded  for  instant  publication,  there  is  attained  an  acciu^acy  suffi- 
cient for  every  practical  puri)ose,  and  one  which  each  year  increases  in 
rigor. 

The  data  which  appear  in  the  publi(*ations  of  this  office  are  checked 
figure  by  figure  five  times  before  the  printing.  They  are,  whenever  it 
is  praeticable,  accompanied  by  a  chart,  useful  in  itself,  and  by  the  chart- 
ing the  best  check  uiK)n  all  the  data  which  have  served  as  its  bases. 
Additional  checks  are  adopted  whenever  experience  has  demonstrated  a 
closer  accuracy  can  be  had. 

The  display  of  cautionarj^  day  and  night  signals,  by  flags  by  day  and 
lights  by  night,  has  been  made  systematically,  on  occasions  of  supposed 
•especial  danger,  at  the  following  points,  ix)rts  and  harbors  located  upon 
the  lakes,  the  Atlantic  and  the  Gulf  coasts: 

Alpena,  Ashtabula^  Atlantic  City,  Balthnore,  Barnegat,  Bay  City, 
Belfast,  Booth's  Bay,  Boston,  Buffalo,  Cape  Hatteras,  Cape  Henry,  Cape 
Lookout,  Cape  May,  Cape  Vincent,  Charleston,  Charlotte,  Chatham, 
Chicago,  Clay  Banks,  Cleveland,  Detroit,  Duluth,  Dunkirk,  EastiK)rt, 
East  Tawas,  Erie,  Escanaba,  Faiiport,  Fall  River,  Forester,  Fort  Macon, 
Frankfort,  Galveston,  Gloucester,  Grand  Haven,  Green  Bay,  Highland 
Light,  Horn's  Pier,  Hyannis,  Indianola,  Jacksonville,  Kenosha,  Kewau- 
nee, Key  West,  Kittyhawk,  licwes,  Ludington,  Mackinaw  City,  Mar- 
quette, Marblehead,  Menomonee,  Milwaukee,  Mobile,  Monroe,  New  Bed- 
ford, Newbur>^>ort,  New  Haven,  New  London,  New  Orleans,  Newport, 
New  River,  New  York,  Northport,  Norfolk,  Oswego,  Pentwater,  Port 
Austin,  Port  Eads,  Port  Huron,  Portsmouth,  Portland,  Me.,  liadne, 
Rochester,  Rogers  City,  Sandy  Hook,  Sandusky,  Savannah,  Sheboygan, 
Smithville,  South  Haven,  Saint  Mark's,  Saint  Joseph,  Stonington,  Stur- 
geon Bay,  Thatcher's  Island,  Toledo,  Traverse  City,  Tybee  Island,  Wil- 
mington, and  Wood's  Holl. 

During  the  year  ending  Jiuie  30, 1878,  one  thousand  nine  hundred  and 
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uinety-eight  signals  have  been  ordered,  counting  eairh  sepaiate  diniday 
at  each  [)ort  a  sei)arate  signal,  in  antici])ation  of  one  hiuidred  and  twelve 
daugerDUs  stonns.  Of  the  total  number  of  signals  thus  displayed, 
seventy-tive  and  nine-tenths  per  cent,  have  been  afterwanl  reported  a^ 
iustitieil  by  the  occun-ence  of  winds  held  to  waiTant  them  at  the  points 
where  the  signals  were  displayed,  or  within  the  radius  of  one  huntb'ed 
miles  distance*  of  the^se  iK)ints,  a.s  set  forth  in  the  ndes  of  the  olttce.  In 
the  ca.s<\s  ix^|K>i*ted  as  failures  of  justification  following  the  display,  the 
winds  did  not  attain,  at  the  port  or  within  the  desciibed  radius,  a  vio- 
lence held  to  justify  the  warning.  The  signal  ordered  by  this  office  is 
always  cautionarv  in  its  character,  not  announcing  that  a  stonn  will 
oonie,  but  that  the  indications  are  sufficiently  threatening  to  call  for 
caution^  both  as  to  going  to  sea  and  for  preparation  for  rough  weather  if 
vessels  are  about  to  sail. 

It  is  one  of  the  most  difficult  tasks  which  fall  to  the  office  to  deter- 
mine in  advance  over  what  ports  to  l>e  selected,  to  the  exclusion  of 
others,  an  advancing  storm-area  will  pa«s,  and. in  such  a  manner  as  to 
be  accompanied  at  these  i)oi*ts  with  a  given  wind- velocity.  The  direction 
of  movement  of  storm-ai*ea»s  changes  sometimes  unexpectedly,  and  ix)rts 
are  then  threatened  at  which,  while  the  signal  may  be  exhibited,  it 
cannot  be  so  shown  far  enough  in  advance  to  avoid  the  coming  danger. 
Within  the  same  area  the  winds  difter  in  force  at  different  points.  They 
differ  also  with  different  contours  of  the  earth's  surface.  There  is  the 
danger  that  warnings  imnecessarily  given  may  delay  the  movements  of 
^pping.  A  heavy  resi)onsibility  is  incurred  if  the  warnings  are  not 
given  when  they  ought  to  be.  Time,  increasing  exi>erience,  and  increas- 
ing facilitiea  will  insiu^  impi-ovement. 

The  cx^cun-ence  of  a  storm-area  with  wind  registering  a  wind-velocity 
of  twenty-five  niile.s  i>er  hour  on  land,  indicating,  as  it  frequently  does, 
a  wind-velocity  of  forty -five  or  fifty  miles  at  a  distance  of  ten  or  twenty 
miles  from  the  land,  is  reganled  as  the  low  est  velocity  justifying  a  sig- 
nal. 

There  m  no  work  of  the  office  in  which  it  has  been  felt  necessary  to 
progress  with  more  caution  than  in  that  relating  to  the  display  of  cau- 
tionary  signals.  None  had  e^er  been  shown  in  the  United  States  when 
the  duty  of  making  such  displays  devolved  upon  this  office,  and  it  was 
in  debate  whether  any  had  ever  been  shown  with  practical  success  else- 
where. 

Experience  has,  however,  gone  far  enough  in  this  country  since  the 
duties  of  such  displays  have  been  entered  upon,  and  reasonable  success 
has  demonstrated  that  the  plans  heretofore  in  use  may  be  supplemented 
with  advantage  to  commerce  by  an  additional  signal  to  announce  that, 
although  the  area  of  storm-disturbance  may  not  have  passed  the  port 
or  station,  and  though  the  wind-velocities  may  be  high,  the  wind-direc- 
tion will  be  northerly  or  westerly,  or  oft'  the  coast  at  or  near  the  i)ort  at 
which  such  supplementary  signal  may  be  shown. 

On  January  1,  1878,  an  additional  cautionary  storm-signal,  one  used 
for  the  first  time  so  far  as  it  is  known  on  the  coasts  of  the  United  States, 
was  ordereil  to  be  ilisplayed  as  occasion  may  require,  at  all  active  signal 
and  display  stations  of  the  Signal  Service,  as  follows :  The  signal  will 
be  disi>layecl  at  and  on  the  regular  place  and  staff,  and  will  consist  of  a 
^kiteflag  tcith  a  square  black  center,  shown  above  a  redfla<i  icith  a  square 
black  center,  by  day,  or  a  ichiie  light  shown  above  a  red  light  by  night. 
This  signal  w^ill  be  known  as  the  "cautionary  off-shore  signal,"  and 
will  indicate,  when  shown,  that  while  the  storm-distiu'bance  is  consid- 
ered at  the  office  of  the  Chief  Signal-Officer  as  not  yet  passed  for  the 
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port  or  place  at  which  the  si<*nal  is  disi)hiyed,  ainl  the  winds  may  yet  be 
liigh,  and  there  may  be  danger,  the  winds  aix?  exi)ected  to  blow  from  a 
northern  or  we.stern  direction  or  "oif-shore,"  at  or  near  the  ]M)i-t  or  place 
where  the  signal  may  be. 

The  <lisplay  of  this  signal  will  often  foUow  and  mnst  be  distinguished 
from  the  display  of  the  nsnal  *'  caiitionaiy  signal,'^  /.  ^.,  a  square  I'ed  flag 
with  a  squai*e  black  center  by  day,  or  a  red  light  shown  at  night — which 
retains,  when  shown  alone,  its  nsnal  meaning.  The  dis])lay  of  either 
signal  is  always  cautionary. 

The  ^'cautionary  signal,''  /.  e,,  a  ivd  flag  with  bla<.'k  sijuare  in  the  cen- 
ter, by  day,  or  a  red  light  by  night,  (*alls  tor  caution  in  view  of  an  ap- 
proaching storm,  and  is  so  '^cautionary''  with  reference  t4>  winds  blow- 
ing from  any  direction. 

The  cautionary  oft-shore  signal,  /.  e,,  a  white  flag  with  black  square 
in  the  center,  shown  above  a  red  flag  with  black  squai*e  in  the  center, 
by  day,  or  a  white  light  shown  abov(^  a  i-ed  light  by  night,  is  '*  caution- 
ary "  with  refeKnice  to  winds  expected  to  blow  from  a  northern  or  west- 
ern direction,  or  ott-shore,  at  or  near  the  place  at  whi<*h  it  may  l>e  dis- 
played.    ^Paper  4o.) 

It  is  of  unportant  utility  in  the  management  and  for  the  safety  of  ves- 
sels to  be  thus  preadvised  as  to  the  direction  in  which  coming  winds 
will  blow. 

Of  cautionary  off*-shore  signals  considered  alone,  the  following  ]>er- 
centages  of  verifications  are  given :  Seventy-six  and  eight- tenths  per 
cent,  fully  verified ;  ninety-three  and  two-tenths  ix*r  cent,  verified  a^  to 
direction ;  seventy-nine  per  cent,  verified  as  to  velocity ;  four  and  one- 
half  per  cent,  were  not  veiified  as  to  either  direction  or  velocity. 

An  organized  plan  for  suboitlinate  stations  at  which  cautionary  signals 
may  be  displayed  (systems  of  these  stations  being  managed  as  subonli- 
nate  to  and  in  connecti<m  with  the  signal  stations  of  the  first  class, 
established  at  the  princi|)al  cities  and  jwrts  of  the  United  States,  and 
immediately  controlled  from  this  oftice)  has  been  put  in  oi>eration  within 
the  period  elapsiug  since  the  date  of  the  last  annual  report.  These 
"  display ''  stations  are  subortlinate  stations,  located  at  the  snmller  lake 
or  sea  ports,  and  are  classe<l  several  together  in  sections,  each  section 
being  under  the  immediate  supei-visiou  of  a  sergeant  of  the  Signal  Corps, 
located  at  a  named  station  at  some  neighboring  imncipal  port.  The 
duties  at  disiJay  stations  ai*e  limited  to  the  display,  ui)on  the  receipt  of 
the  telegraphic  order  by  day  or  at  uight,  of  the  cautionary  signals  or 
cautionaiy  off-shore  signals. 

Since  the  date  of  the  last  annual  rei)ort  stations  of  this  character  have 
been  establisned  on  Lakes  Erie,  Ontario,  Huron,  and  Michigan,  as  fol- 
lows :  Section  one^  established  Se])tember  16,  1877,  conti'olled  from  Mil- 
waukee, Wis.,  consists  of  stations  at  Menomonee,  Mich.,  Sturgeon  Bay, 
Horn's  Pier,  Kewaimee,  Sheboygan,  E^cine.  (ireen  Bay,  Kenosha,  and 
Manitowoc,  Wis.  Section  threCy  establisheu  July  20,  1878,  controlled 
from  Detroit,  Mich.,  consists  of  stations  at  Ludington,  Pentwater,  Trav- 
erse City,  Frankfort,  !Northi>ort,  Saint  Joseph,  and  South  Haven,  Mich. 
Section  foury  established  August  1,  1878,  contiX)lled  fix)m  Detroit,  Mich., 
consists  of  stations  at  Bay  City,  East  Tawas,  Forester,  Port  Austin, 
Rogers  City,  and  Monroe,  Mich.  Section  Jive^  established  August  1, 
1878,  controlled  fix^m  Cleveland,  Ohio,  consists  of  stations  at  Dunkirk, 
N.  Y„  Fairport  aiul  Ashtabula,  Ohio.  Section  sia^y  established  August 
1, 187B,  conti'olled  from  Oswego,  N.  Y.,  consists  of  the  station  at  Cape 
Vincent,  N.  Y.  Signals  ordered  for  Chicago,  HI.,  are  repeated  at  New 
BuffaJo,  Mich.,  and  those  for  Rochester,  N.  Y.,  at  Charlotte,  N.  Y. 
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Caationary  signals  are  displayed  at  Mackinaw  Citj',  Mich.,  when  ordered 
direct  from  the  central  ofl&ce.  On  the  sea-coast  as  follows :  Section  severij 
established  Angost  20^  1878,  controlled  from  Portland,  Me.,  consists  of 
the  stations  at  Millbndge.  Belfast,  Deer  Island,  and  Bootn  Bay,  Me., 
and  Portsmouth,  N.  H.  The  stations  at  Millbridge  and  Deer  Island, 
Me.,  were  discontinued  on  August  19, 1878,  until  further  orders.  Section 
eigktj  established  August  15, 1878,  controlled  from  Boston,  Mass.,  con- 
sists of  the  stations  at  Chatham,  Newburyport,  New  Bedford,  Hyannis. 
Thatcher's  Island,  Gloucester,  and  Fall  Kiver,  Mass.  Signals  orderea 
for  New  London,  Conn.,  have  been  repeated  at  Stonington,  Conn.,  since 
October  10, 1878,  and  were  repeated  from  Watch  Hifi.  E.  I.,  from  Au- 
gust 15  Tintil  September  15, 1878,  when  the  telegraph  office  at  that  place 
was  closed  for  the  season.  Signal  orders  for  Mobile,  Ala.,  are  repeated 
at  Pensacola,  Fla.  Signals  are  ordered  for  Lewes,  Del.,  from  the  cen- 
tral office,  and  for  Port  Eads,  La.,  through  the  sergeant  at  New  Orleans, 
La. 

The  hope  entertained  at  the  date  of  the  last  annual  report  that  within 
the  year  then  next  ensuing  it  would  be  possible  to  extend  the  display  of 
agnals  (at  that  time  limited  to  that  at  the  principal  cities  and  ports)  to 
all  recognized  ports  on  the  lakes,  on  the  Gulf  coast,  and  on  the  sea-coast 
of  the  United  States,  very  nearly  approaches  fulfillment.  The  warnings 
(rf  the  service  have,  within  the  year  just  passed,  and  by  the  adoption  of 
tbe  off-shore  signal  above  referred  to,  been  doubled  in  utility.  The 
power  of  displaying  these  warnings  has,  by  the  system  of  "display  sta- 
tions,"  been  more  1±ian  doubled. 

There  are  no  other  coasts  so  fully  guarded  by  the  display  of  storm-sig- 
nals as  are  now  those  of  the  United  States. 

A  completeness  of  work,  which  a  few  years  ago  seemed  not  to  be  at- 
tainable on  the  part  of  the  office  for  many  years,  is  by  the  experience 
gained  in  those  duties  within  the  few  years  passed  already  accomplished. 

If  the  duties  of  this  office  are  done  and  its  warnings  exhibited  at  its 
warning  stations  as  they  ought  to  be,  the  record  of  disasters  cannot  fail 
to  show,  by  the  lessened  number  of  them,  the  good  effects  of  this  watch- 
M  care.  It  is  a  pleasant  thought  that  the  protecting  vigilance  of  the 
United  States  is  offered  in  this  regard  and  in  all  matters  pertaining  to 
this  duty,  equally  to  the  shipping  of  every  foreign  people  with  the  ship- 
ping  of  its  own. 

Attempts  have  been  made  to  determine  definitely  and  to  the  satisfac- 
tion of  the  office,  by  the  compilation  of  statistics,  what  certain  benefits 
to  shipping  have  followed  the  displays  of  cautionary  signals.  The  reports 
of  the  observers  at  stations  give  instances  in  which  numerous  vessels 
have  remained  in  diffexent  ports  in  recognition  of  tlie  warnings  given. 
In  these  cases  danger  was  avoided.  In  other  cases  the  displays  of  sig- 
nals on  dangerous  coasts  have  been  followed  by  the  making  to  sea  for 
an  offing  of  all  of  the  vessels  in  sight  of  the  display.  In  other  instances 
iep<Hted,  vessels  going  to  sea  in  disregard  of  the  warnings  have  been 
driven  back,  have  suft'ered  injury,  or  have  been  lost.  So  far  as  can  be 
judged  at  this  office,  a  proper  attention  is  paid  to  its  warnings,  particu- 
lariy  on  the  part  of  the  coasting  or  smaller  classes  of  vessels  on  the  sea- 
coast,  and  by  shipping  generally  on  the  lakes.  Especially  does  this  happen 
at  those  times  of  the  year  recognized  by  seamen  as  the  stormy  seasons. 
A  series  of  tables  of  disasters  to  shipping,  compiled  for  a  number  of  years, 
have  seemed  to  show  that  the  annual  average  of  disasters  occurring  at 
«  near  points  at  which  cautionary  signals  have  been  displayed  has  been 
lessened  by  a  considerable  percentage  for  the  years  during  which  the 
di^lays  have  been  had.    The  discrimination  made  by  insurance  compa- 
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nies  against  insurance  risks  taken  for  the  sea  and  lake  ports  and  places 
which  have  no  signal  stations  exhibits,  by  the  increased  pecuniary  con- 
sideration demanded  for  such  risks,  amounting  in  the  aggregate  to  a 
very  considerable  sum,  an  evidence  of  appreciation  of  the  value  of  them. 

During  the  year  ending  June  30^  1878,  four  hundred  and  sixty-eight 
storm-warnings  for  Oan^ulian  stations  were  telegraphed  from  this  office 
to  Prof.  G.  T.  Kingston,  chief  of  the  Dominion  meteorological  office  at 
Toronto.  Canada. 

The  plan  of  exhibiting  as  widely  as  possible  in  the  agricultural  dis- 
tricts throughout  the  United  States  the  results  of  the  daily  office  studies 
in  the  form  of  printed  forecasts  for  the  benefit  of  the  agricultural  i)opu- 
lations  has  been  continued  in  operation.  The  effort  to  cover  so  wide  an 
extent  of  territory  has  made  the  labor  great.  The  continuance  of  the 
work  ha«  seemed  to  be  warranted  by  the  favor  with  which  it  has  been 
received.  It  has  been  considered  due  to  the  farming  populations  that 
they  should  have  an  opportunity  to  profit  by  whatever  information  could 
be  given  them.  With  the  active  co-operation  of  the  Post-Office  Depart- 
ment, with  which  there  is  an  arrangement  for  this  pur^iose,  six  thousand 
and  thirty-nine  printed  Farmers'  Bulletins,  on  which  have  appeared  daily 
the  reports  of  this  office,  have  been  distributed  and  displayed  in  frames 
daily  at  as  many  different  cities,  villages,  and  hamlets  in  different  States. 
Tliere  are  numerous  and  especial  requests  to  increase  this  number.  At  1 
o'clock  a.  m.  of  each  day,  except  Sunday,  the  midnight  report  of  the 
office  for  the  ensuing  day  has  been  telegraphed  during  the  year  ending 
June  30, 1878,  to  seventeen  centers  of  distribution,  located  in  the  follow- 
ing named  cities:  Albany,  N.  Y.,  266 j  Bangor,  Me.,  160;  Boston,  Mass., 
659;  Buffalo,  N.  Y.,  279 ;  Burlington,  Iowa,  159;  Chicago,  lU.,  639;  Cin- 
cinnati,  Ohio,  557;  Detroit,  Mich.,  335;  Leavenworth,  Kans.,  22 ;  Logans- 
port,  Ind.,  186;  Memphis,  Tenn.,  27;  ^N^ashville,  Tenn.,  98;  ISTew  York,  K 
Y.,  703 ;  Pittsburgh,  Pa.,  317;  Philadelphia,  Pa.,  815 ;  Saint  Louis,  Mo.,  371 ; 
Washington^  D.  C,  446.  At  nine  of  these  stations  the  bulletins  are 
printed  by  civilian  employes  upon  the  office  presses,  and  under  the  im- 
mediate supervision  of  the  sergeants  in  charge.  At  eight  stations,  the 
work  is  wholly  done  by  enlisted  men  of  the  Signal  Service. 

The  numbers  placed  after  the  names  of  the  cities  denote  the  number 
of  hamlets,  post-offices,  or  railway  stations  supplied  from  each  city  as  a 
center. 

These  centers  have  been  carefiilly  chosen  as  in  the  midst  of  the  denser 
agriciUtural  populations  of  the  United  States,  and  at  points  whence  the 
facilities  of  communication  would  enable  the  surrounding  districts  to  be 
most  rapidly  supplied. 

Arrangements  are  in  progress  to  establish  a  station  of  distribution  at 
Sacramento,  Cal.,  for  the  farmers  of  the  Sacramento  and  San  Joaquin 
Valleys. 

The  telegraphic  report  of  forecast  telegraphed  from  the  central  office 
at  1  a.  m.  of  each  day,  and  received  at  a  center  of  distribution,  is  at 
once  there  printed  on  bulletin  forms  provided  for  that  purpose.  These 
are  enveloped  as  rapidly  as  printed,  addressed  to  each  designated  i)Ost- 
office  witlun  the  district  to  be  supplied,  and  which  can  be  reached  by 
the  swiftest  conveyance  by  the  hour  of  2  p.  m.  of  the  date,  and  are  then 
placed  in  charge  of  the  Post-Office  Department  under  an  arrangement 
by  which  each  postmaster  receiving  a  bulletin  has  the  order  of  the  Post- 
master-General to  display  it  instantly  in  a  frame  furnished  by  this  office 
for  that  purpose,  and  to  report,  in  writing,  the  fact  and  time  of  its  re- 
ceipt and  of  its  display,  to  the  Chief  Signal-Officer. 

The  bulletins  have  reached  the  different  offices  and  have  been  dis- 
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playeil  in  each  of  the  firames  at  the  average  hour  of  11  a.  m.,  averaging 
thus  ten  hours  from  the  time  the  report  has  left  the  office  of  the  Chief 
Signal-Officer  until  it  has  appeared  bulletined  in  the  midst  of  the  farm- 
ing populations,  and  accessible  to  them  in  the  distant  parts  of  the 
owmtiy. 

The  information  given  on  these  bulletins  has  a  value  in  addition  to 
the  forecasts.  Facts  relating  to  the  climatology^  of  the  different  sections 
are  condensed  into  brief  notes,  which  are  published  with  the  telegraphed 
reports.  For  instance,  each  bulletin  announces  for  the  geographical  dis- 
tnct  in  which  it  is  displayed,  and  in  addition  to  the  forecast  for  the 
day,  what  winds  in  each  month  have  been  found  most  likely  and  what 
least  likely  to  be  followed  by  rain  at  the  stations  within  each  district. 
TMs  simple  foot-note  has  its  effect  in  increasing  the  gains  and  reducing 
the  lo8se8  of  harvesting.  (Paper  40.)  These  bulletins  will  improve  for 
the  uses  for  which  they  are  intended  as  the  experience  of  the  office  per- 
mits the  information  they  exhibit  to  be  supplemented  with  further  data 
and  other  roles.  With  each  year  the  popular  knowledge  of  the  uses  of 
the  bulletin  and  some  increased  interest  in  and  study  of  meteorology 
render  the  farming  communities  better  able  to  judge  of  its  coiTectness 
and  to  benefit  by  its  contents.  It  is  contemplated,  as  the  work  of  the 
office  progresses,  to  aild  to  the  bulletin  such  brief  instructions  as  may  be 
develoi>ed  in  regard  to  its  uses  in  connection  with  such  local  instruments 
as  may  be  had  for  local  use.  Beference  has  been  made  in  preceding 
reports  to  the  economy  of  this  work.  Careful  estimates  have  shown  that 
if  the  total  cost  for  each  bulletin  station  at  which  the  bulletin  is  displayed 
at  each  different  post-office,  hamlet,  village,  or  city  were  computed  to 
be  twenty-eight  cents  per  day,  the  sum  so  resulting  would  meet  all  the 
expenses  caused  by  Signal  Service.  A  httle  saving  of  any  one  crop  or 
gain  to  any  interest  msuie  on  anyone  day  in  the  vicinity  of  each  station, 
Nipposing  nothing  to  be  saved  on  any  other  day  of  the  year  at  or  near 
that  station,  would  more  than  counterbalance  the  expencUture. 

A  simple  form  of  instruments  combined  for  farmer's  use,  to  be  used 
by  the  farmers  themselves,  has  been  prepared  for  issue,  and  since  the 
date  of  la«t  report  has  been  distributed  to  several  stations.  Brief  rules 
for  use  accompany  each  instrument.  This  instiouuent,  known  as  the 
Weather  Case  or  Farmer's  Weather  Indicator,  will  supplement  with  local 
agns  and  with  the  local  indications  of  the  several  instruments  the  gen- 
end  indications  given  in  the  bulletin  reports.  It  will,  it  is  hoped,  enable 
agricultural  populations  and  others  to  determine  for  themselves  in 
advance  something  as  to  the  character  of  the  coming  weather  from  local 
indications  alone,  when  added  means  of  information  cannot  be  reached 
or  may  faiL 

Whenever  appropriations  at  the  control  of  the  office  shall  make  it  pos- 
sible to  pubhsh,  to  accompany  the  Farmers'  Bulletin,  or  in  the  columns 
oi  newspaper  journals,  graphic  weather  charts,  simply  drawn  and  so 
explained  as  to  be  comprehended  as  to  their  meaning  by  persons  of  ordi- 
nary education  without  special  study,  the  use,  it  is  to  be  hoi>ed,  of  instru- 
iD^its  of  this  character  will  be  found  very  valuable.  The  use  of  the 
Weather  Case  alone  at  isolated  places,  where  other  reports  or  informa- 
tkm  other  than  that  had  from  the  readings  and  the  use  of  the  instru- 
fflmt  itself  cannot  be  had,  will  with  httle  practice  fill  a  want  long  felt 
amoDg  the  agricultural  populations,  and  often  aftbrd  to  them  really  valu- 
able results.     It  cannot  faU  to  turn  thought  and  study  in  a  useful  direc- 


It  is  in  contemplation,  when  the  amounts  of  the  appropriations  for  and 
strength  of  the  service  permit,  to  place  such  instruments,  should  expe- 
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rience  warrant,  both  at  the  farmers'  post-oflBces  now  reached  by  the  Far- 
mers' Bulletin  and  at  those  others  not  reached  by  either  the  Bulletin, 
the  daily  press,  or  the  telegraph,  for  the  uses  of  the  farming  iK)pulation8 
everywhere. 

The  river  reports,  giving  the  average  depths  of  water  in  the  different 
great  rivers  of  the  interior,  and  notices  of  dangerous  rises  for  the  benefit 
of  the  river  commerce  and  the  populations  in  the  river  valleys,  have  been 
regularly  made,  telegraphed,  bulletined  in  frames,  and  also  published  by 
the  press  at  the  difterent  river  ports  and  cities. 

A  circular  issued  from  this  office  on  March  15,  1875,  and  showing  the 
range  between  high  and  low  water  marks  on  the  Western  rivers,  and  the 
heights  at  which  the  river-rises  become  dangerous  along  their  oanks,  is 
believed  to  have  been  the  first  systematic  attempt  to  establish  a  "danger 
line"  on  those  rivers.  A  "danger  line"  is  that  imaginary  line  which 
passes  through  points  at  measured  and  announced  heights  above  the  low- 
water  mark  at  the  different  cities  and  landings,  and  above  which  line  if 
the  water  rises  there  is  danger  of  injury  to  property  and  plantations. 
This  circular  was  prepared  from  data  collected  at  this  office,  and  was 
given,  by  order  of  the  Secretary  of  War,  a  wide  circulation  through  the 
press  and  otherwise.  The  uses  of  the  information  thus  published  have 
been  shown  upon  the  occurrence  of  the  river  floods ;  a  reference  then 
had  to  the  circular,  in  connection  with  the  daily  reports,  enabling  those 
interested  to  judge  of  the  probable  limits  of  the  rises  bf  the  water  to  be 
expected  at  the  diflterent  places  on  the  river-banks,  and  of  the  dangers 
to  be  anticipated.  This  knowledge  has  made  possible  many  and  neces- 
sary precautions  for  safety. 

The  data  had  at  this  office  from  stations  making  river-reports,  though 
scanty  as  compared  with  those  to  be  desired,  permit  a  foreknowledge  of 
changes  likely  to  happen,  and  enable  useful  warnings  to  be  given  of  coming 
floods,  ice-floods,  or  of  sudden  and  great  rises  of  the  river  water-levels. 
The  daily  reports  are  useftil  also  at  times  of  low  water,  the  information 
they  then  give  permitting  river-shipping  to  be  moved  with  intelligent 
foreknowledge  of  the  probable  depths  of  water  to  be  found  in  the  river- 
channels  at  different  points  upon  the  river's  course.  These  reports  are 
especially  useftQ  to  those  for  whom  they  are  intended,  as  having  an 
official  character. 

The  manner  in  which  the  river-reports  continue  to  be  received  by  the 
communities  especially  concerned,  and  the  official  requests  of  boards  of 
trade  and  others  engaged  in  river-commerce  for  the  increase  of  the  num- 
ber of  such  reports,  have  given  evidence  of  their  usefulness. 

In  instances  attracting  attention,  the  notices  of  the  probable  heights 
floods  anticipated  or  passing  would,  attain,  have  been  followed  by  prep- 
arations made  upon  the  levees  to  guard  against  danger.  A  brief  exam- 
ination of  the  charts  of  changes  of  the  river-levels  accompanying  tliis 
and  i)receding  reports,  shows  that  the  river-rises  to  occur  at  the  differ- 
ent localities  can  be  judged  of  frequently  as  to  the  time  at  which  they 
will  occur,  and  their  extent  by  the  conditions  existing  at  points  some- 
times far  distant.  Accumulating  data  render  studies  of  this  kind  valu- 
able. 

In  connection  with  these  studies  the  examination  of  the  daily  weather- 
charts,  showing  places  at  which  precipitation  has  occurred  or  is  likely 
to  occur,  and  the  amount  of  such  precipitation,  had  with  the  study  of  the 
charts  of  the  river-basins,  which  enable  it  to  be  determined  what  rivers 
will  be  affected  by  precipitation,  are  found  to  be  of  value  in  furnishing 
correct  prognostications.  This  subject  has  been  referred  to  in  preceding 
reports. 
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The  Chief  Signal-Officer  is  confirmed  in  the  opinion  before  expressed, 
that  with  proper  study  of  the  river-floods,  and  with  stations  jiroperly 
placed,  reporting  at  times  of  especial  danger,  it  can  be  made  almost  im- 
possible for  a  flood  to  follow  a  river-coni'se  without  notice  given  in  ad- 
vance of  its  coming  at  the  localities  threatened.  Daily  bulletins  of  river- 
reports  have  been  regulariy  displayed  during  the  year  at  the  following- 
named  stations:  Augusta,  Ga. ;  Cairo,  III,;  Cincinnati,  Ohio;  Daven- 
port, Iowa ;  Dubuque,  Iowa ;  Fort  Sully,  Dak.  (up  to  and  including  Oc- 
tober 31, 1877) ;  Keokuk,  Iowa ;  La  Crosse,  Wis. ;  Leavenworth,  iSins. ; 
LooisTille,  Ky.;  Memphis,  Tenn. ;  Morgantown,  W.  Ya. ;  Kashville, 
Tenn. ;  New  Orleans,  La. ;  Omaha,  Nebr. ;  Pittsburgh,  Pa. ;  Shreveport, 
La.;  Saint  Louis,  Mo. ;  Saint  Paul,  Minn. ;  Yicksburg,  Miss. ;  and  Yank- 
ton, Dak. 

Systematic  rei)orts  of  river-observations,  carefully  made  and  closely 
stadied,  are  had  daily  by  telegraph  and  weekly  by  mail^  on  established 
formB,  from  the  stations  above  named.  Eeports  of  sinular  daily  obser- 
Tations  are  also  had  firom  twenty-three  special  river-stations  named  in 
the  record  of  stations.  For  certain  months  of  the  year  in  which  danger 
is  not  anticipated  from  floods,  these  reports  are  forwai^ed  by  mail.  For 
the  months  in  which  floods  more  frequently  happen,  and  at  any  time  in 
any  case  of  especial  danger,  the  reports  are  telegraphed.  The  observers 
are,  in  fact^  a  river-guanl. 

Charts  of  the  changes  in  the  principal  Western  rivers  for  the  year  end- 
ittg  June  30,  1878,  and  upon  which  stations  reporting  to  this  office  have 
been  ^tablished,  are  given  in  maps  13  to  22. 

It  will  be  noted  that  by  the  study  of  such  charts,  continued  from  year 
to  year,  those  seasons  in  which  floods  are  more  likely  to  occur  on  any 
watercourse  can  be  predetermined,  and  it  can  be  ascertained  what 
amounts  of  precipitation,  occurring  in  the  different  river-basins,  and 
mider  what  circumstances,  will  be  followed  by  floods,  and  approximately 
what  will  be  the  extent  of  floods  shown  in  this  way  to  be  anticipattd. 
Whenever  the  facilities  of  the  Signal  Service  are  so  far  extended  as  to 
permit  systematic  observations  to  be  had  of  any  river-coui'se  and  tele- 
graphic warnings  to  be  given  in  instances  of  danger,  the  serious  losses 
of  prox>erty  or  life  caused  by  floods  can  be,  and  with  comparatively  httle 
expense,  guarded  against  on  any  river  throughout  the  United  States. 
The  occasions  occur  on  the  separate  streams  at  long  intervals  only.  The 
levee  systems  of  the  Mississippi  and  other  gieat  rivers  can  be  in  no  way 
better  guarded  themselves,  and  made  in  their  turn  safegimrds  to  the  im- 
mense agricultural  interests  they  are  intended  to  protect,  than  by  sys- 
tems of  river-rei)ort,  which  will  warn  of  danger  in  time,  and  summon,  if 
need  be,  the  strength  of  the  State  to  watch  and  strengthen  these  State 
eonstmctions. 

Steps  have  been  taken  to  extend  the  plan  of  river-reports  to  the  rivers  of 
California  and  Oregon,  the  rapid  rises  and  falls  of  which  involve  sometimes 
large  grazing  interests,  as  well  as  those  of  agriculture  and  commerce. 
The  attention  of  this  office  has,  in  preceding  years,  been  directed  to  this 
sabject,  and  but  for  the  failure  of  the  necessary  appropriations,  the 
proper  river  stations  would  have  been  estabUshcd.  The  want  of  the 
power  to  so  establish  them  was  notably  felt  in  the  ftill  of  1877,  when, 
wliile  all  the  preparations  had  been  made,  the  scantiness  of  the  appro- 
priations available  made  it  inexpedient  to  put  the  stations  in  practical 
operation.  The  heavy  and  unusual  freshets  of  the  succeeding  winter 
caused  losses  w^hich  might  have  been  prevented.  It  is  considered  that 
serious  losses  occurring  there  since  the  date  of  the  last  ainiual  report 
nught  have  been  guarded  against,  had  provision  been  made  in  former 
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appropriations  for  the  establishment  of  a  few  stations  upon  the  principal 
streams  liable  to  overflow.  Stations  have  this  year  been  established  at 
Colusa,  Folsom  City,  Marysville,  Oroville,  Red  Bluff,  and  Sacramento, 
CaL,  Albany,  Eugene  City,  and  Umatilla,  Oreg.,  and  the  preliminary 
arrangements  have  been  made  for  the  location  of  stations  at  Downieville, 
CaL,  Celilo  and  "  The  Dalles,"  Oreg. 

The  daily  reports  of  the  surface  and  bottom  water-temperatures  at 
designated  points  upon  the  lakes  and  sea-coasts  have  been  continued 
through  the  year.  These  reports  are  furnished  at  the  request  of  Profl 
Spencer  F.  Baird,  United  States  Commissioner  of  Fish  and  Fisheries, 
the  object  had  in  view  being  to  determine  the  proi)er  waters  in  which  to 
place  the  different  varieties  of  food-fishes.  It  is  necessary,  for  this  pur- 
pose, to  ascertain  the  extremes  and  means  for  the  year  of  the  water-t«m- 
perdtures  in  the  difterent  localities.  This  series  of  reports  has  now  con- 
tinued for  five  years.  Statistics  of  this  kind — ^the  depth  of  the  water  in 
the  different  streams  being,  as  it  is,  daily  noted — ^form  the  basi^of  a  sys- 
tematic study  of  pisciculture,  in  which  are  considered,  by  students 
attached  to  the  commission,  both  the  amount  of  the  water  supplies  in 
different  channels  or  basins  at  the  different  seasons  of  the  year,  and  the 
temperatures  to  be  expected  in  each.  There  is  no  more  ready  way  for 
furnishing  cheap  food  for  the  people  than  by  the  culture  of  food-fishes, 
and  every  facility  for  the  work  Tvithin  the  control  of  this  office  is  gladly 
furnished  to  this  end.  It  is  quite  possible  that  the  great  fisheries  on  or 
near  the  Atlantic  coasts,  or  on  the  fishing-banks,  could  be  materially 
aided  by  the  pre-annoimcement  of  barometric  or  other  atmosi>heric 
changes  approaching,  were  the  office  informed  of  the  precise  nature  of 
the  reports  to  be  desired.  It  is  anticipated  that  under  the  laws  provid- 
ing for  the  sea-coast  service  of  the  Signal  Service,  it  wiQ,  in  the  near 
future,  be  possible  to  furnish  officially  series  of  reports  suitable  for  this 
purpose  from  observ^ations  taken  at  points  on  and  near  the  coast  at  sta- 
tions contemplated  in  existing  laws. 

The  series  of  reports,  being  the  announcement  from  day  to  day  of  such 
approaching  changes  of  temperature  as  would  be  likely  to  cause  the 
closing  of  the  canals  by  freezing,  or,  as  in  other  cases,  would  open  them, 
were  continued  during  the  days  of  closing  canal  navigation  of  the  fall 
and  winter  of  the  past  year.  The  commerce  moving  upon  the  canals,  as 
their  closing  draws  near,  is  sometimes  of  greater  value  than  at  any  other 
portion  of  the  season.  These  water-routes  are  then  thronged  with  hun- 
dreds of  laden  barges,  each  of  which  must  move  with  reference  to  the 
danger  of  the  closing  of  the  routes  by  freezing.  The  market  rates  at  the 
great  cities  are  influenced  by  the  probabihty  that  the  merchandise  or 
grain  thus  afloat  will  reach  or  fiiil  to  reach  the  points  for  which  it  is  in- 
tended. These  reports  are  received  with  satisfaction  by  the  canal  com- 
merce, and  by  the  commercial  associations  of  cities.  They  constitute, 
for  the  months  of  November,  December,  and  January,  one  of  the  regular 
issues  of  the  office. 

The  exhibition  of  symbol-maps,  on  which  the  meteoric  conditions  are 
shox^Ti  by  symbols,  changing  for  each  report,  at  the  rooms  of  boards  of 
trade,  chambers  of  commerce,  and  of  commercial  associations  in  the 
principal  cities,  and  at  places  of  public  resort,  for  the  benefit  of  shipping 
and  other  interests,  the  display  of  bidletins,  the  distribution  of  weather- 
maps,  and  the  emplojTuent  of  other  methods  for  rapidly  diffusing,  for 
public  use,  the  information  had  at  this  office,  have  been  continued  for 
the  year  ending  June  30, 1878.  The  purpose  had  in  view  by  this  regu- 
lar distribution  has  been  to  induce  an  efibrt  on  the  part  of  those  exam- 
ining the  different  charts  and  papers  to  foretell  to  some  extent  the 
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changing  weather  for  themselves.  The  official  reports  of  the  office  relate 
to  distrietey  at  si)ecial  localities  in  which  districts  the  local  indications 
may  point  to  modified  conditions.  These  local  studies  are  useful  also  in 
many  ways  which  space  here  would  fail  to  describe.  The  expectation 
of  the  office  has  been  well  realized  in  this  regard,  and  in  many  places 
there  are  among  the  citizens  and  business  men  careful  students  of  the 
data  daily  symbolized,  who  use  their  own  judgment  to  determine  to  what 
ext^it  the  conditions  announced  for  the  district  will  prevail  at  the  places 
in  which  they  may  be,  or  consider  approaching  changes  foreshadowed 
by  ihe  symbols  ui)on  the  chart,  but  which  are  yet  too  remote  to  be 
aoDounceLl  as  indicated.  Investigations  of  this  character  ought  to  be 
encooragecL 

The  instruments  prepared  for  local  use  and  before  referred  to  will 
greatly  aid  such  studies. 

The  form  of  the  bulletins  published  for  the  use  of  farmers,  of  those 
iasaed  for  the  use  of  seamen,  for  the  river  reports,  for  the  canal  reports, 
and  for  the  other  varied  interests  which  the  information  borne  upon 
them  is  intended  to  benefit,  change  gradually  with  increasing  knowl- 
edge and  facilities.  Each  form  has,  however,  its  object.  The  issue  of 
bnfletins  is  closely  scrutinized  for  every  station,  and  the  number  is 
ledueed  to  the  smallest  number  which  can  be  wisely  used. 

The  publication  of  the  Monthly  Weather  Review  and  of  the  Weekly 
Weather  Chronicle  has  been  continued  during  the  year.  The  monthly 
issues  of  the  Review  are  given  in  the  appendix.    (Papers  28  to  39.) 

The  scope  of  the  Monthly  Review  has  become  extensive  with  the  num- 
ber of  reix)rt8  received  both  by  telegraph  and  by  mail,  all  of  which  are 
Taloable  for  reference,  and  a  study  of  which  enters  necessarily  into  the 
study  for  the  preparation  of  each  review.  The  collection  of  materials 
for  this  paper  permits  also  the  study  of  especial  storms,  descriptions  of 
or  ££u;ts  relating  to  which  are  given  in  the  local  journals  of  the  region 
over  which  they  pass,  or  in  the  shipping-news  communicated  by  vessels 
encountering  them  at  sea.  The  three  charts  which  accompany  each 
issue  of  the  Review  exhibit  the  uses  made  of  meteorological  data.  Each 
of  these  charts  is  to  some  extent  the  reduction  of  data  first  chronicled 
on  two  hundred  and  ten  separate  study-charts  for  the  month.  It  will  be 
readily  understood  how  much  this  monthly  reduction  simplifies  the  work 
of  generalization  for  the  year.  The  Re\iew  exemplifies  also,  to  some  ex- 
tent, the  consideration  of  the  great  mass  of  data  before  mentioned  as 
entering  ui>on  the  files  at  this  office.  Each  issue  of  the  Re\iew  contains, 
imder  the  head  of  "  Notes  and  Extracts,''  a  brief  summary  of  current 
meteorological  intelligence,  compiled  from  the  publications  received  at 
this  office,  and  by  which  the  marked  advances  in  meteorological  science 
are  readily  brought  to  the  notice  of  the  numerous  correspondents  co-op- 
erating with  the  service.  During  the  year  just  past  an  additional  sec- 
tion, under  the  heading  of  "  International  Meteorology,''  and  intended 
to  contain  such  reports  of  exceptional  storms  occurring  beyond  the 
limits  of  the  United  States  as  may  reach  the  office  up  to  the  date  of 
issue  of  each  Review,  has  been  added  to  the  contents  of  this  paper.  The 
lide  circulation  given  in  this  paper  meets,  in  part,  the  ix)pular  wish 
for  generalizations  prepared  by  this  office,  while  the  receipt  of  a  copy 
<rf the  Review  by  each  one  of  the  hundreds  of  the  voluntary  observers, 
now  its  correspondents,  is  accepted  by  them  as  at  once  a  sufficient 
acknowledgment  of,  arid  compensation  for,  the  labor  of  making  their 

daQy  reports. 

The  preparation  of  the  matter  for  the  publication  of  the  "SjTiopses, 
Indications,  and  Facts,"  commenced  in  1872,  has  been  continued.    Twen- 
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ty-seven  volumes  of  the  bound  daily  bulletins,  w  ith  accompanying  charts? 
had  been  issued  up  to  June  30, 1878,  and  other  volumes  will  follow  as 
rapidly  as  they  can  be  obtained  firom  the  printer. 

These  volumes,  issued  in  sequence,  one  for  each  month,  contain  the 
records  of  all  the  tri-daily  telegraphic  reports  received  at  the  office  firom 
the  dates  at  which  such  records  commenced ;  the  tri-daily  charts,  upon 
the  study  of  which  each  report  was  on  that  date  issued,  together  with  a 
statement  of  the  '^ facts'^  or  meteoric  conditions  which  subsequent  re- 
ports have  shown  as  actually  existing  during  the  time  and  in  the  dis- 
trict for  which  each  forecast  was  made.  It  will  be  readily  noticed  that 
the  maps  in  these  volumes,  at  once  condensing  and  checking  the  bulle- 
tins printed  therein,  afford  a  meteorological  record  as  compact  as  ought 
to  be  desired  for  especial  researches,  or  for  generalizations  to  be  based 
upon  continued  series  of  meteorological  observations.  The  vol  umes  them- 
selves are  useful  for  purposes  of  exchange,  and  bring  to  the  office  pubU- 
cations  sent  in  return  exchange,  fully  equaling  their  value.  They  con- 
stitute a  meteoric  record  more  fiill,  perhaps,  than  any  other  now  issued. 

It  was  estimated  in  the  last  annual  report  that  by  the  publications  of 
this  oflice,  which  have  been  above  referred  to — ^by  the  cautionary  signals 
displayed  by  day  or  at  night  on  coasts  or  at  ports  in  times  of  probable 
danger ;  by  the  announcement  of  probable  changes  of  weather  in  the 
synojises  and  indications  furnished  thrice  daily  to  the  press :  the  Farm- 
ers' Bulletin  exhibited  at  so  many  villages  and  hamlets  in  tne  interior ; 
the  river  and  canal  reports  made  with  reference  to  river  and  canal  inter- 
ests 5  the  bulletins  and  data  exhibited  at  all  the  great  cities  and  ports ; 
the  symbol-maps  displayed  in  boards  of  trade  rooms,  and  rooms  of  cham- 
bers of  commerce ;  the  Weekly  Chronicle  and  Monthly  Weather  Review 
fiimished  to  agricultural  societies,  commercial  associations,  and  corre- 
spondents of  the  office ;  the  daily  weather  maps ;  the  monthly  charts ; 
and,  finally,  the  charts  condensing  the  results  of  years  of  observation — 
the  information  emanating  from  the  office  was  received  in  some  form 
daily  at  not  less  than  one-third  of  all  the  households  of  the  United  States. 
It  must  be  considered,  in  estimating  such  a  distribution,  that  the  dis- 
tribution is  easiest  and  the  readiest  modes  of  communication  are  found 
in  those  districts  which,  most  densely  populated,  contain  the  greatest 
number  of  households. 

As  hitherto  related  in  this  report,  while  treating  of  the  subject  of 
international  meteorology,  the  work  of  the  office  reaches  later,  and,  by 
its  publications,  nearly  every  prominent  establishment  in  the  world.  It 
is  considered  that  it  contributes  to  the  world's  work  material  valuable 
now — ^to  be  more  so  in  the  ftiture,  and  sufficient  of  itself  to  compensate  for 
the  whole  cost  of  this  especial  service  from  its  commencement. 

The  different  reports  of  the  office^  of  which  mention  has  thus  been 
made,  have  been  favorably  received  m  the  communities  for  which  they 
have  been  fiimished,  and  their  uses  have  been  acknowledged  by  commu- 
nications from  commercial  associations  and  by  other  official  action. 

The  regular  daily  publication  of  the  reports  of  forecasts  by  the  press, 
now  continued  for  eight  years  without  cost  to  the  United  States,  is  con- 
sidered as  an  evidence  of  their  useftdness  and  of  the  favor  with  which 
they  are  received  by  the  communities  for  which  they  are  intended. 

On  the  occasion  of  the  transit  of  Mercury  on  May  6, 1878,  and  of  the 
total  eclipse  of  the  sun  July  29, 1878,  a  series  of  special  observations  was 
made  for  the  use  of  the  office.  The  Chief  Signal-Officer  acknowledges 
the  valuable  aid,  on  the  occasion  of  the  total  eclipse  of  the  sun,  observed 
at  the  office  station  on  the  summit  of  Pike's  Peak,  in  the  Rocky  Mount- 
ains, of  his  assistants,  Cleveland  Abbe,  A.  M.,  Mr.  H.  T.  Crosby,  of  the 
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War  Department,  and  Assistant  H.  H.  C.  Dunwoody,  Acting  Signal-Offi- 
cer. The  thanks  of  the  office  are  dne  to  Rear- Admiral  John  Rodgers, 
superintendent  United  States  Naval  Observatory,  for  the  courteous  loan 
of  instruments  used  at  the  time  of  observation,  and  to  Prof.  S.  P.  Lang- 
ley,  representing  the  Observatory  at  the  station,  for  assistance  rendered 
by  him.    These  reports  will  form  a  separate  paper. 

The  office  is  in  correspondence,  in  reference  to  its  duties,  with  commit- 
tees api)oint6d  for  the  purpose  by  the  boards  of  trade  and  chambers  of 
commerce  of  the  principal  cities  in  the  Union,  and  also  with  a  large 
number  of  agricultural  societies.    (Paper  9.) 

Permanent  committees  to  co-operate  with  this  office  were  last  year 
appointed  by  boards  of  trade,  chambers  of  commerce,  &c.  These  com- 
mittees inspect,  in  comphance  with  the  official  request  of  the  Chief  Sig- 
nal-Officer, the  local  offices  of  the  service  at  the  places  in  which  the 
committees  may  be  appointed,  and  report  monthly  to  this  office  upon 
the  condition  and  utility  of  the  service  in  their  vicinities.  The  boards 
in  this  way  at  once  co-operate  with  this  office  and  share  the  responsibility 
for  its  success. 

The  resolution  under  which  these  committees  were  established,  as 
adopted  by  a  number  of  the  prominent  associations  in  the  United  States, 
is  as  follows : 

Raolted^  That  the  meteorological  committee  of  the  board  of  trade  (or  chamber  of 
eommerce)  shaU  be  a  permanent  committee,  and  that  the  names  of  the  members,  and 
any  changes  in  membership,  be,  in  each  case,  formally  notified  to  the  Chief  Signal-Offi- 
cer of  the  Army.  The  committee  will  conrer  irith  the  Chief  Signal-Officer  and  will 
Viing  before  the  board  (or  chamber)  aU  matters  requiring  its  action,  as  relating  to,  or 
needed  for,  the  improvement  of  the  Signal  Service. 

The  organizations  which  have  adopted  this  resolution  are  enumerated 
in  Paper  10.  There  are  rules  for  the  government  of  these  committees, 
together  with  the  form  of  reports  they  are  desired  to  furnish  monthly. 

The  appointment  of  these  committees  furnishes  at  once  a  board  of 
reference,  to  which  questions  of  local  interest  may  be  referred  for  their 
views,  and  provides  an  authorized  source  from  which  this  oflBce  may 
learn  of  its  successes  or  failures,  and  be  thus  enabled  to  direct  its  eflforts 
in  the  several  localities.  It  ftu'nishes  also  a  local  supervision  by  parties 
interested  themselves  through  their  personal  interests  in  the  successftd 
discharge  of  the  duties  of  the  service,  and  who  will  strive,  for  this  reason, 
to  best  advise  how  that  success  may  be  attained. 

The  services  of  these  committees,  faithfully  given,  have  been  found  to 
render  imi)ortant  aid  to  the  work  of  the  oflBce.  The  supervision  had  by 
them  is  very  necessary,  and  has  had  a  good  effect.  Their  duties  involve 
a  high  responsibility,  which  has  been  appreciated  by  the  members  of  the 
eommittees. 

A  list  of  disasters  upon  -the  lakes,  for  the  year  ending  June  30, 1878, 
compiled  by  Sergeant  S.  W.  Rhode,  Signal  Corps,  U.  S.  A.,  in  charge  of 
the  Milwaukee  station,  is  given  in  Paper  41. 

Sergeants  W.  A.  Glassford  and  Isaac  A.  Eeed,  Signal  Corps,  TJ.  S.  A., 
famish  reports  upon  the  Wallingford,  Conn.,  tornado  of  Apm  9, 1878. 
(Papers  43^.) 

Private  H.  B.  Stockman,  Signal  Corps,  U.  S.  A.,  furnishes  a  report 
^>m  the  Augusta,  Ga.,  tornado  of  February  7  and  8, 1878.    (Paper  42.) 

Paper  8  contains  the  names  of  of  places  from  which  requests  have 
been  received  for  the  establishment  of  signal  stations,  but  at  which 
stations  had  not  been  established  June  30,  1878. 

In  the  instrument-room  of  the  oflBce  five  hundred  and  eighty-four 
meteorological  instruments  have  been  carefully  compared  with  the  official 
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standards  during  the  year  ending  June  30,  1878,  and  five  hundred 
and  forty-two  have  been  issued  during  the  same  period.  Experiments 
with  different  forms  of  self-registering  apparatus  have  been  continued 
systematically  with  the  view  of  securing  forms  adapted  to  general  uses 
on  stations.  Attention  has  been  especially  directed  to  perfecting  instru- 
ments to  record,  by  electricity,  at  a  distance ;  for  instance,  a  barometer- 
tube  being  located  at  the  city  of  Few  York,  to  be  so  fitted  with  appa- 
ratus and  electric  wires  attached  that  the  rise^  and  falls  of  the  mercury 
in  the  tube  at  New  York  may  be  automatically  registered  on  paper  in 
Washington. 

There  have  been  tested  apparatus  for  similar  ends,  with  a  view  of 
causing  other  instruments  to  register  similarly  and  at  a  distance  auto- 
matically their  readings.  The  successM  apphcation  of  such  apparatus 
is  to  be  desired. 

The  regular  weather  reports  have  been  received  during  the  year  over 
the  wires  of  the  Western  Union,  Northwestern,  and  International  Ocean 
Telegraph  Companies.  Seven  hundred  and  thirty-two  thousand  three 
hundred  and  thh'ty-eight  cipher  w^ords  of  weather  reports  have  been 
received  at,  and  seventy  thousand  four  hundred  and  eighty -four  sent  from, 
this  office  auring  the  year  ending  June  30,  1878.  Fourteen  thousand 
one  hundred  and  sixty-three  telegraphic  messages  (exclusive  of  those 
sent  and  received  by  the  sea-coast  line),  other  than  weather  reports, 
were  received,  and  seven  thousand  five  hundred  and  sixty-three  sent 
in  the  same  period.  There  were  also  received,  during  the  same  period, 
nine  thousand  and  forty-eight  cipher  words  of  special  river  reports. 

The  plans  of  working  forms  of  telegraphic  circuits,  and  the  rapidity 
of  telegraphic  work  by  them  assured  to  the  service,  have  been  sufficiently 
referred  to  in  preceding  reports. 

The  average  time  elapsing  from  the  time  at  which  the  readings  of  the 
instruments  have  been  had  at  the  stations  scattered  throughout  the 
United  States,  to  that  at  which  the  reports  based  on  these  rea<fings  have 
been  telegrai)hed  to  the  press  and  to  the  distributing  stations,  has  been 
one  hour  and  fortv  minutes. 

It  is  considered  with  some  satisfaction,  as  one  of  the  consequences 
resulting  from  the  organization  of  this  office,  that,  by  the  use  of  ciphers, 
improved  with  the  experience  of  years,  the  facility  with  which  constant 
practice  has  rendered  practicable  the  telegraphic  work  necessarj^  for  its 
reports,  and  the  understandings  arrived  at  with  telegraphic  companies, 
the  annual  cost  of  the  telegraphic  communications  of  the  office  has  been 
reduced  by  many  thousands  of  dollars.  In  work  of  the  character  of  that 
performed  by  this  service,  this  annual  saving  must  be  considered  as  an 
actual  saving  to  the  Treasury  of  the  United  States  of  an  equal  number 
of  thousands  of  dollars.  In  the  early  days  of  the  duty  the  telegraphic 
companies  overestimated  the  labor  required  for  the  service,  and  the 
difficulties  to  be  encountered  by  them  in  discharging  it  with  the  regu- 
larity and  the  rigor  demanded.  With  the  long  experience  of  years  the 
difficulties  of  this  nature  have  vanished. 

The  relations  of  the  office  with  the  telegraphic  companies  are  becom- 
ing cordial  everywhere.  It  has  come  to  be  recognized  that  when  the 
office  insists  upon  work  at  very  economical  rates,  it  is  compelled  to  do  so 
by  the  plainest  dictates  of  duty. 

The  duties  of  this  office,  as  charged  with  the  supervision  of  the  tele- 
graphic duties  of  the  War  Department,  and  especially  responsible,  when 
need  be,  for  the  prompt  transmission  and  proper  care  of  the  messages  of 
the  President  and  of  the  Secretary"  of  War,  and  other  sui)erior  authorities, 
together  with  the  recognized  position  of  the  Chief  Signal-Officer,  as  the 


..-j  ^ 


REPORT  OP  THE   CHIEF  SIGNAL-OFFICER.  171 

f  the  Secretary  of  War,  in  the  control  and  management  of  the 

lines  now  constructed  and  worked  upon  the  fix)ntier,  and  con- 
as  well  military  posts  and  stations  as  the  villages  and  hamlets 
advancing  frontier  populations,  devolve  upon  the  office  many 
id  the  settlement  of  many  and  novel  questions  involving  the  re- 
[>f  the  United  States  and  the  different  telegraph  companies.  In 
3  matters,  the  assistance  and  advice,  formerly  given  the  office  by 
ingaished  lawyers,  then  acting  as  special  assistant  to  the  Attor- 
teral,  the  Hon.  William  Whiting,  at  one  time  SoUcitor  of  the  War 
nent,  and  the  Hon.  Eeverdy  Johnson,  formerly  Attorney-General 
rnited  States,  have  been  of  the  greatest  advantage. 
I  are  few  questions  which  have  arisen,  or  are  likely  to  arise,  which 
nd  a  clew  to  their  settlements  in  the  lucid  opinions  and  instruc- 
ex>ared  by  these  gentlemen. 

the  increase  of  the  population  of  the  country,  the  multiplicity  of 
lie  business,  and  the  habitually  greater  use  of  the  telegraph  in 
kfGairs,  it  becomes  more  and  more  important  that  the  dispatches 
ni>erior  civil  and  military  officers  should  certainly  reach  the  per- 
whom  they  are  addressed,  and  be  securely  protected  from  insjiec- 
improper  persons.  The  gravest  affairs  may  be  complicated  by 
*y  or  the  ijnproi)er  revelation  of  official  telegraphic  dispatches. 
e  of  the  office  is  always  given  to  this  protection  when  informed 
s  desired. 

"elations  of  the  office  with  the  different  telegraphic  companies 
it  to  secure,  in  time  of  need,  a  rapidity  and  a  certainty  of  trans- 

of  particular  dispatches,  which  may  especially  need  such  ac- 
rhaps  not  to  be  had  by  any  other  agency.  The  experience  ah'eady 
ihe  management  of  frontier  lines,  under  the  novel  circumstances 
\i  these  existing  upon  the  frontier  have  been  placed,  has  afforded 
^gestions  as  to  plans  of  working  them  as  to  warrant  the  belief 
facilities  i)ermit,  they  will  compare  favorably  in  the  rapidity  of 
>rk  with  those  existing  wholly  within  the  limits  of  civilized  and 
regions. 

ea-coast  service  of  the  Signal  Service,  in  connection  with  the 
ing  Service,  has  been  before  referred  to  in  this  rei>ort.  The  total 
if  tiie  sea-coast  lines  constructed  by  this  office  is  five  hundred 
y-three  miles.  The  coast  lines  are  connected  with  this  office  by 
rires  fix)m  Cape  May  and  Norfolk.  The  telegraphic  lines,  reach- 
a  Sandy  Hook  to  Cape  May,  and  from  Norfolk  by  the  way  of 
a^tteras  to  Wilmington  and  the  mouth  of  Cape  Fear  River,  on  the 
jquented  and  in  some  places  the  most  dangerous  coasts  of  the 
States,  have  been  continued  in  operation.  The  stations  ui)on 
les  are  occupied,  and  the  telegraphic  lines  are  operated  by  en- 
en  of  the  Signal  Corps.  (Map  4.) 
ct  of  Congress  requiring  this  service  contemplates  the  establish- 

signal-stations  at  life-saving  stations  and  light-houses  at  points 
le  coast  in  such  manner  that  the  coast  and  sea  in  their  vicinity 
at  once  kept  under  observation,  warning  of  approaehing  storms 
a  to  vessels  within  signal  distance,  and  information  of  disasters 
er  incidents  occurring  be  rapidly  conveyed  to  the  chain  of  life- 
stations,  to  light-houses,  ports  from  which  aid  may  come  in  case 
^  and  to  this  office. 

lines  and  stations  are  on  the  sea-coast  itself,  and  in  positions 
they  command  a  view  of  the  sea,  and  where  they  can  have 
Ige  of  disasters  to  occur  fit)m  shipwreck.    The  reports  of  the 

conditions  and  of  the  state  of  the  sea  had  by  them,  and  not 


172  BEPORT  OF  THE   CHIEF  SIGNAL-OFFICEE. 

attainable  in  any  other  way,  are  necessary.  Vessels  passing  in  view  can 
be  at  once  warned  by  signals  of  coming  danger,  or  be  communicated  with 
by  signals,  and  can  be  aided  if  in  distress.  The  telegraphic  wires  connect 
each  station  with  the  War  Department. 

It  is  an  advantage  of  the  telegraph  lines  thus  managed  and  worked 
by  the  force  of  the  Signal  Corps,  that  the  breaking  of  the  wires  at  inlets 
or  in  violent  gales  need  not  break  the  communication  along  the  coast 
In  cases  occurring  during  years  past,  messages  have  been  transmitted 
for  weeks  together  over  extensive  breaks  of  wire  lines  reaching  past  in- 
lets by  means  of  the  usual  day  and  night  signals  with  flags  and  torches. 
In  many  places  in  the  interior  it  would  be  possible,  by  a  similar  use  of 
the  signal  modes  of  the  service,  to  carry  on  communication  over  lines 
broken  for  considerable  distances. 

The  enlisted  men  at  these  stations  have  been  taught  to  take  and  re- 
port meteorological  observations,  and,  as  signal  men,  are  practiced  in 
both  the  Army  and  Kavy  codes,  in  the  use  of  semaphores,  and  in  that 
code  of  permanent  flag  signals  known  a«  the  International  Code,  to 
enable  them  to  communicate  with  vessels  of  any  nationality.  The  serv- 
ice has  proven  its  usefulness  in  the  case  of  a  number  of  disasters  to 
shipping.  Its  uses  for  meteorological  purposes  are  before  referred  ta 
In  the  cases  of  savings  at  the  time  of  disasters,  it  is  believed  that  the 
values  saved  have  been  greater  than  the  whole  cost  of  the  lines. 

The  sea-coast  service  stations  in  operation  are  located  at  Sandy  Hook, 
Barnegat,  Atlantic  City,  and  Cape  May,  !N.  J.;  Norfolk,  Cape  Henry, 
and  Station  No.  3,  Ya, :  Battyhawk,  Cape  Hatteras,  Portsmouth,  Cape 
Lookout,  Fort  Macon,  New  Eiver,  Sloop  Point,  Wilming^n,  and  omitii- 
ville,  N.  C. 

The  constant  changes  occurring  in  the  widths  of  the  numerous  inlets, 
across  which  the  line  upon  the  coast  is  carried  by  cables  between  Cape 
Hatteras  and  Wilmington,  the  character  of  the  outer  beach,  the  ordy 
land  upon  which  the  iLies  could  be  placed,  the  destruction  of  jiortions 
of  the  lines  and  changes  in  the  coast  itself,  caused  by  storms,  have  made 
the  maintenance  and  operation  of  the  line  south  of  Cape  Henry  a  work 
of  difficulty.  In  the  year  just  passed  large  portions  of  the  line  have 
been  re-erected,  and  the  line  maintained  in  good  condition. 

By  the  use  of  repeating  telegraphic  instruments  the  line  is  worked 
habitually,  as  forming  a  single  circuit,  from  SmithviUe,  N.  C,  at  the 
mouth  of  the  Cape  Fear  River,  through  Washington,  to  Sandy  Hook,  at 
the  entrance  to  New  York  Harbor. 

It  is  not  necessary  to  argue  at  length  the  importance  of  a  service  of 
this  character  on  our  sea-coasts.  It  is  necessary  to  explain  it  only.  The 
reasons  for  its  maintenance  and  the  benefits  to  be  expected  from  it  are 
manifest.  The  commerce  which  approaches  a  coast  on  which  such  a 
service  exists,  properly  conducted,  is  spared  disasters,  in  comparison 
with  the  cost  of  which  the  cost  of  the  service  is  Uttle. 

The  watch  kept  by  the  service  and  the  prompt  transmission  of  a  few 
messages  have,  in  time  of  danger,  saved  property  amounting  to  more 
than  the  cost  of  the  lines. 

Instances  occurring  since  the  date  of  last  annual  report  have  called 
into  operation  every  duty  for  which  these  lines  and  stations  were  planned, 
and  are  cited  as  proving  the  propriety  both  of  establishing  them  and 
illustrating  the  manner  in  which  they  compensate  for  the  necessary 
cost. 

In  the  incidents  of  the  year  have  been  communication  by  signals  with 
vessels  of  foreign  nations  and  of  the  United  States,  with  commercial 
vessels,  and  the  report  by  telegraph  of  the  numbers  or  the  needs  of 
either,  so  far  as  signaled  to,  or  known  at,  any  sea-coast  station. 


BEPOBT  OP  THE   CHIEF   SIGNAL-OFFICER.  173 

It  has  been  always  a  source  of  complaint  among  seafaring  men  on  all 
those  coasts  on  which  storm-signals  have  been  attempted  to  be  dis- 
played, that,  while  it  might  be  learned  by  vessels  lying  in  port  and  from 
the  display  of  such  signals,  with  reasonable  certainty,  whether  or  not  a 
storm  was  so  impending  as  to  render  it  not  advisable  to  risk  exposure 
at  sea,  there  was  no  plan  of  storm-signals  devised  or  devisable  by  which 
it  ooold  be  communicated  to  vessels  themselves  actually  at  sea,  and  in 
fflght  of  the  stations,  beyond  the  mere  fact  that  a  storm  was  threaten- 
ing, from  what  direction  it  was  to  be  expected,  on  or  near  what  coasts 
it  would  be  dangerous,  and  whether  or  not  any  particular  voyage  might 
be  continued  in  safety,  or  when  and  where  shelter  ought  to  be  sought. 
The  fortunate  connection  had  by  this  office  by  means  of  telegraphic 
lines  with  all  of  its  sea-coast  stations  has  enabled  an  important  advance 
to  remove  these  difficulties. 

On  February  4, 1878,  an  order  was  issued  by  which  are  announced 
tiie  stations  of  the  service  prepared  to  hold  communication  by  the  in- 
ternational code  of  flag-signals  with  vessels  of  any  nation  at  sea  com- 
ing within  proper  signal  distance.  It  is  so  arranged  that  any  question 
as  to  weather  changes  anticipated  so  signaled  from  the  vessel  to  the 
shore  station  is  immediately  transmitted  by  telegraph  to  the  central 
office,  whence  prompt  reply  is  ordered. 

This  reply,  on  reaching  the  coast  stations,  signaled  by  flags  if  need 
be,  to  the  inquiring  vessel.  It  is  possible  thus,  without  landmg  a  boat, 
to  gain  any  needed  information.  It  does  not  appear  how  a  system  of 
storm-warning  or  coast-signaling  can  be  given  a  greater  scope  than  is 
arrived  at  by  this  process.  The  instance  may  be  imagined  for  illustra- 
tion of  a  vessel  sailing  from  !N^ew  York  for  a  southern  port,  and  making 
inquiries  off  the  Capes  of  the  Delaware  whether  it  wiU  be  safe  to  pass 
Cape  Hatteras,  and  advised  from  this  office  in  reply  to  the  inquiry 
tiansmitted  to  this  office  that  a  storm  at  the  time  is  moving  near  Hat- 
teras and  to  take  shelter  at  the  Delaware  Breakwater  until  the  disturb- 
ance shall  have  passed  northward.  In  the  occurrences  of  the  year  there 
have  been  instances  in  which  steamers  moving  along  the  coast  have 
omducted  their  voyages  from  port  to  port  upon  the  auswers  to  special 
inquiries  addressed  from  the  ports  in  which  they  might  be  to  the  office, 
and  some  in  which  such  special  inquiries  have  been  signaled  from  the 
vessel  to  the  station,  telegraphed  thence  to  the  office,  and  the  tele- 
graphed answer  signaled  again  to  the  vessel.  It  requires  no  comment 
to  show  how  extensive  this  practice  might  be,  and  how  valuable,  when 
proper  appropriations  and  proper  appliances  may  i)ermit  such  plans  of 
ooounnnication  to  be  established  along  the  extent  of  the  coasts  of  the 
United  States. 

On  November  21, 1877,  the  warning-signals  of  the  service  were  dis- 
played along  the  Atlantic  coast  and  at  Norfolk  and  Cape  Henry  thirty- 
six  hours  in  advance  of  an  expected  storm. 

On  the  morning  of  November  24, 1877,  the  country  was  startled  with 
the  intelligence  of  the  disastrous  wreck  of  the  United  States  steamer 
Huron,  which  had  gone  ashore  near  Kittyhawk,  soon  after  midnight. 
The  point  where  the  vessel  struck  was  twelve  miles  distant  from  the 
nearest  life-saving  station  and  eight  miles  from  the  nearest  sea-coast 
station  of  the  Signal  Servdce. 

The  first  intelBgence  was  had  through  this  station — Kittyhawk — ^to 
which  it  had  been  brought  by  men  on  foot^  residents  near  the  locality  of 
the  wreck,  who  had  been  sent  to  the  station  with  the  intelligence  after 
a  part  of  the  crew  of  the  wrecked  ship  had  reached  the  shore. 

The  sergeant  in  charge  of  the  station  left  immediately  for  the  scene, 
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carrying  restoratives,  and  to  collect  such  information  as  would  be  neces- 
sary for  the  action  of  the  proper  authorities.  He  returned  at  4  o'clock 
in  the  afternoon,  having  walked  sixteen  miles  tiiirough  the  sand,  with  the 
full  report  of  the  wreck  and  of  the  number  saved.  The  Kittyhawk  sta- 
tion had  meanwhile  been  directed  to  open  what  is  known  as  a  "  wreck- 
station,"  that  is,  a  temporary  telegraphic  station  at  the  scene  of  the 
wreck,  and  to  be  there  prepared  to  communicate  by  flag  or  torch  signals, 
day  or  night,  should  any  survivors  be  still  remaining  on  board  the  wreckea 
vessel,  or  with  other  vessels,  should  any  approach  the  scene^  and  to  keep 
this  office  constantly  advised  by  telegraph  of  occurrences.  In  the  Signal 
Service  of  the  United  States  complete  communication  by  means  of  signals 
is  very  readily  established,  and  at  considerable  distances.  The  codes  of 
the  service  are  officially  adopted  for  use,  both  in  the  Army  and  the  Navy 
of  the  United  States,  and  a  single  man,  mounted  or  on  foot,  is  able  to 
carry  with  him,  and  lor  great  distances,  all  the  apparatus  needed  for 
prolonged  communication  by  day  or  at  night.  Any  message  of  any 
character  may  be  transmitted.  In  obedience  to  the  order  above  referred 
to,  a  station  was  opened  abreast  of  the  wreck  before  daylight  of  the  2oth. 
In  the  mean  time,  and  immediately  upon  the  receipt  of  the  first  message 
at  this  office,  the  authorities  of  the  War  and  Navy  Departments  and  of 
the  life-saving  service  had  been  officially  notified  of  the  occurrence,  and 
communication  had  been  had  with  those  at  Norfolk,  the  port  nearest  the 
scene  of  disaster,  and  the  wrecking  companies  located  there  had  been 
informed.  Steamers  of  tlie  Navy  and  of  the  wrecking  companies  started 
by  sea  for  the  scene  as  soon  as  the  \iolence  of  the  gale  rendered  it  safe 
for  them  to  proceed  on  this  exceptionally  dangerous  coast,  while  a  small 
steamer,  with  medical  officers,  stores,  &c.,  moved  to  render  assistance  by 
what  is  known  as  the  "  Inland  Passage,"  through  a  canal  from  Norfolk, 
and  thence  by  Albemarle  Sound.  In  the  course  of  the  day  the  vessels  of 
the  Navy,  arriving  outside,  and  finding  it  impossible  to  land  through  the 
heavy  surf,  communicated  by  signals  with  the  signal  station  on  shore  in 
such  way  as  to  be  ftilly  informed  as  to  the  condition  of  affairs  and  to  learn 
that  no  assistance  they  could  render  was  required,  and  to  be  warned  to 
care  for  their  own  safety  in  a  gale  then  threatening  as  ai)proaching  along 
the  South  Carolina  coast.  They  returned  accordingly  to  their  anchorage 
at  Norfolk.  The  departments  at  Washington  were  kept  constantly  ad- 
vised by  telegraph  from  the  wreck-station  of  the  occurrences  of  the  day, 
orders  and  communications  were  transmitted,  and  the  ceaseless  inquiries 
of  the  relatives  of  those  lost  or  saved  from  the  wreck  were  answered  im- 
mediately from  the  immediate  scene  of  the  disaster.  It  was  the  first 
time  in  the  national  history  in  which,  a  naval  vessel  of  the  United  States 
being  T^Tccked  on  our  coasts,  it  had  been  possible  to  open  and  keep  up 
such  communication  with  the  superior  authorities  and  the  authorities  of 
the  department  to  which  the  vessel  belonged.  The  wreck  was  so  com- 
plete that  none  were  saved  after  the  time  the  messengers  first  started 
from  the  location  to  carry  the  intelligence  to  the  sigual  station.  The  sur- 
vivors were  reached  by  the  relieving  parties  without  difficulty,  and  were 
properly  cared  for.  In  considering  the  occurrence  it  should  be  borne  in 
mind  that  without  the  sea-coast  service  of  the  Signal  Service,  organized 
and  provided  as  it  is,  information  could  not  have  been  had  at  Washing- 
ton or  Norfolk,  nor  could  organized  aid  have  arrived  on  the  ground,  for 
many  hours  after  it  did  in  this  case  actually  do  so.  The  exposure,  suf- 
fering, and  difficulty  incident  to  establishing  and  keeping  in  communi- 
cation a  telegraphic  and  signal  station,  when  the  instruments  are  worked 
on  the  open  l^each  and  in  the  raging  of  a  gale,  must  be  contemplated  in 
considering  the  hardships  to  which  the  enlisted  men  of  the  service  sta- 
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tioned  on  the  sea-coast  are  exi)osed.  Private  A.  T.  Sherwood  was  pro- 
moted to  be  corporal  for  his  energetic  conduct  at  the  time  of  this  dis- 
aster. 

On  January  30, 1878,  the  warning  signals  of  the  service  were  again 
displayed  along  the  Atlantic  coast  and  at  Cape  May  thirteen  hours,  and 
at  Norfolk  nineteen  and  a  half  hours,  in  advance  of  an  expected  storm. 
On  the  following  morning  a  gale  of  unusual  severity  having  developed 
itself,  special  vigilance  was,  in  view  of  that  fact^  enjoined  upon  the  sea- 
coast  stations.  At  6.55  p.  m.,  January  31,  a  telegraphic  message  from 
Kittyhawk  station,  announcing  the  total  loss  of  the  steamer  Metropolis, 
which,  with  a  list  of  passengers  and  crew  amounting  to  two  hundred 
and  forty-eight  in  number,  hsd  sailed,  on  January  29,  from  Philadelphia 
for  a  South  American  port,  was  received  at  this  office.  The  disaster  had 
occurred  at  a  point  twenty  miles  distant  from  the  station.  The  mes- 
senger bringing  the  intelligence  had  at  that  moment  reached  the  station 
at  Kittyhawk.  The  dispatch  contained  the  further  announcement  that 
Private  William  Davis,  the  assistant  at  this  station,  was  already  in  mo- 
tion, in  obedience  to  the  standing  order  in  such  cases,  to  establish  a 
▼reck  station  at  the  wreck.  In  less  than  fifteen  minutes  this  soldier, 
carrying  telegraphic  and  signal  apparatus,  well  equipped  and  mounted, 
was  on  his  way  riding  through  the  night  and  storm  to  the  scene.  At 
Washington  and  Norfolk  the  diflTerent  authorities  and  parties  whose 
duty  it  was  to  render  or  who  could  render  aid  were  immediately  noti- 
fied. The  occasion  was  one  of  such  moment  that  a  copy  of  the  dispatch 
was  sent  to  the  President.  As  in  the  instance  just  above  recited,  relief 
vessels  and  parties  were  ordered  to  move  immediately.  At  3.20  a.  m. 
Private  Davis  had  reached  the  scene  of  the  disaster.  At  4  a.  m.,  though 
impeded  by  the  darkness,  he  had  established  his  station,  opened  com- 
munication, and  forwarded  a  report  by  telegraph  to  this  office.  At  5 
a.  m.  a  full  rejwrt  of  all  the  facts  collected  up  to  that  hour  was  forwarded. 

At  one  o'clock  the  wrecking  steamer  from  Norfolk  appeared  off  the 
station,  and  soon  after  the  relief  party  arrived  through  the  inland  pas- 
sage. The  survivors  had  meanwhile  been  informed  of  the  steps  being 
taken  to  provide  for  them,  and  constant  communication  had  been  kept 
op  between  them,  the  officers  of  the  United  States  whose  duties  were 
called  into  action  by  the  occurrence,  the  officers  of  the  ship,  the  com- 
psmy,  the  representatives  of  the  press,  and  inquiring  relatives  and  others 
interested  in  diiferent  cities  tliroughout  the  United  States.  On  Friday 
night  the  last  of  the  survivors  had  left  the  wreck  on  the  relief  boat  Cyg- 
net, which  had  moved  from  Norfolk  on  receipt  of  the  first  official  notifi- 
cation from  this  office. 

The  wreck  station  was  continued  in  oi)eration  until  the  sad  labors  of 
the  burial  parties  were  performed,  and  until  its  further  maintenance  was 
not  needecL  It  is  proper  to  in\ite  attention  to  the  great  rapidity  of 
movement  made  possible  on  the  part  of  the  forces  of  the  departments 
oo  this  occasion,  and  to  the  fact  that  by  such  organized  and  intelligent 
movements  a  wreck  occurring  on  a  lonely  coast  and  first  notified  on 
Thursday  night,  the  relieving  vessels  had  been  in  motion  on  the  same 
night,  the  facts  and  names  of  the  survivors  had  been  reported  by  the 
ptess  throughout  the  United  States  by  noon  of  the  succeeding  day,  while 
by  the  succeeding  night  the  last  survivors,  well  pro\ided  lor,  had  left 
the  scene.  Private  William  Davis  was  promoted  to  be  corporal.  Signal 
Corps,  U.  S.  A.,  for  his  services  on  this  occasion.    (Paper  47.) 

On  March  6,  1878,  what  is  known  as  a  flying  station  was  established 
midway  between  the  stations  Kittyhawk  and  Cape  Henry.  Fljing  sta- 
tions are  temporary  stations,  established  between  regular  stations  isolated 
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from  each  other,  and  where  the  length  of  telegraphic  wire,  requiring  to 
be  kept  under  constant  inspection  in  order  to  be  in  repair,  is  considerable. 
A  single  Signal  Service  man  is  stationed  at  these  stations — ^mounted 
when  need  be — charged  with  keeping  in  repair  a  certain  number  of 
miles  of  line,  and  under  standing  orders  to  proceed  at  once  in  case  of  a 
wreck  occurring  in  his  vicinity  to  open  there  a  wreck  station,  first  noti- 
fying the  regular  stations  of  the  occurrence. 

On  the  morning  of  March  25  a  message  was  received  at  this  office 
from  Flying  Station  Number  3,  announcing  the  wreck  of  the  brigantine 
Nipoti;  that  the  soldier  from  Flying  Station  Kumber  3  had  reached 
the  wreck ;  a  station  had  been  opened  there  as  a  wreck  station,  from 
which  he  was  then  communicating  with  this  office  in  this  city,  and  that 
the  life-boat  was  on  the  way  and  would  soon  arrive. 

In  this  case  there  was  an  instance  of  a  telegraphic  station  opened  at  a 
wreck,  and  in  communication  with  a  central  office  three  hundred  and 
eighteen  miles  away,  before  the  life-boats,  mo^ing  from  the  nearest  points, 
hixd  reached  the  scene.  The  movements  of  the  Life-Saving  Service  on 
the  coasts  of  the  United  States  are  rapid.  It  was  due  to.  the  fact  that 
the  soldier  of  the  Signal  Corps  was  mounted,  lightly  equipped,  and  ready 
to  start  at  a  moment's  warning  that  this  feat  was  possible. 

In  the  instance  of  this  wreck  the  wrecking  steamers,  notified  from 
Washington,  had  reached  the  scene  from  Norfolk  before  the  surf,  raised 
by  the  storm,  had  fallen  sufficiently  to  permit  the  wreckers  to  board  the 
vessel  or  make  fast  their  hawsers.    The  vessel  was  afterward  saved. 

On  February  22,  the  weather  having  been  rough  for  the  night  pre- 
ceding, there  came  a  message  in  the  early  monung  from  the  Cape  Hat- 
teras  station,  announcing  that  a  vessel  in  sight  of  that  station,  but  not 
near  the  shore,  appeared  to  be  in  distress,  and  was  showing  her  colors, 
Union  down,  as  a  signal  of  distress.  There  was  no  life-sa\ing  station 
within  many  miles — no  port  near  from  which  assistance  could  go.  It 
was  foimd  impossible  to  communicate  with  the  vessel  by  signal  from  the 
station — the  vessel  seeming  not  to  carry  any  code.  Under  the  rules  and 
standing  orders  of  the  office,  the  facts  as  communicated  to  the  office  were 
at  once  communicated  to  the  revenue-cutter  Hamilton,  Captain  Irish,  of 
the  United  States  Revenue  Marine,  then  Ijing  in  Norfolk  Harbor,  signal 
being  made  to  call  the  attention  of  that  vessel. 

The  cutter  went  to  sea  almost  immediately.  Meanwhile  a  messenger 
was  dispatched  along  the  beach  to  give  notice  to  the  life-boat  nearest  to 
the  station,  in  case  there  should  be  need  of  its  use,  and  efibrts  were  con- 
tinued at  the  station  to  attract  the  attention  of  those  on  the  vessel,  to 
make  them  aware  that  their  condition  had  been  noticed,  and  that  steps 
were  being  taken  for  their  rescue. 

The  vessel  continued  to  drift  slowly,  evidently  unmanageable,  until  in 
the  afternoon  it  took  ground  about  two  miles  north  of  the  station.  The 
vessel  hung  here  until  late  in  the  afternoon,  when  it  floated  off  with  the 
rising  tide,  and  drifted  slowly  in  a  northeasterly  direction  until  it  dis- 
appeared ttom  view.  During  all  this  time  the  vessel  had  not,  in  any 
way,  recognized  the  signals  made  from  the  sea-coast  station.  Before 
daylight  the  next  morning — the  morning  of  23d — the  revenue  cutter  Ham- 
ilton arrived  off  the  station,  having  tniversed  the  distance  of  two  hun- 
dred miles.  A  heavy  surf  was  rolling  in,  making  a  landing  almost  im- 
practicable, and  the  morning  was  foggy.  As  with  the  Army  and  Navy, 
so  in  the  revenue  marine  of  the  United  States  the  Signal  Service  code 
is  adopted,  taught,  and  used.  It  wa«,  therefore,  easily  practicable  for 
any  conversation  to  be  earned  on  between  the  captain  of  a  cutter  lying 
off  the  station  at  sea  and  the  station  on  land.    Captain  Irish  inquiring 
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of  the  sergeant  in  charge  at  the  station,  received  fall  particulars  as  to 
the  character,  the  apparent  condition  of  the  vessel,  the  direction  in 
which  it  had  disappeared  drifting,  and  the  hour  at  which  it  had  been 
last  seen.  It  had  at  this  time  been  out  of  sight  about  sixteen  hours, 
and  was,  presumably,  drifting  helplessly  with  the  current  in  the  Gulf 
Stream.  Plotting  the  course,  distance,  and  presumable  location  at  which 
the  missing  ship  then  was,  the  United  States  cutter  steamed  immediately 
in  search.  The  next  morning — the  morning  of  the  24th — soon  after  day- 
hght,  a  vessel  was  discovered  by  the  lookout  on  the  cutter,  helpless,  and, 
ui)on  being  boarded,  was  found  to  be  a  schooner,  abandoned  by  its  crew, 
vhich  had  been  taken  off  by  a  passing  steamer ;  the  vessel,  as  subse- 
quent researches  showed,  which  forty-eight  hours  before  had  been  re- 
ported in  distress  from  the  signal  station.  The  instance  is  interesting 
as  exhibiting  the  qiuck  intercommunication  and  skillftd  co-operation  of 
two  branches  of  the  United  States  service.  The  communication  between 
the  vessels  of  the  Eevenue  Marine  and  the  Signal  Service  is  now  so  ar- 
ranged that  vessels  of  the  Eevenue  Marine  passing  along  the  "beats'' 
or  districts,  one  of  which  is  assigne<l  to  each  cutter  for  its  especial  serv- 
vice,  to  aid  vessels  in  distress,  signal  their  numbers  and  destination  from 
day  to  day  to  the  signal  stations  they  pass.  These  numbers,  with  the 
course  and  destination  of  the  vessel,  are  reported  to  this  office,  in  order 
that  disasters  occurring  anywhere  in  those  districts  may  be  at  once  tele- 
graphed and  signaled  to  the  cutter,  wherever  it  pay  be,  that  it  may 
move  at  once  to  give  needed  assistance. 

On  the  morning  of  February  10, 1878,  a  telegram  was  received  at  this 
office  from  the  Cape  Henry  signal  station,  announcing  the  wreck  of  the 
hark  Giuseppe  Massone,  which  had  stranded  near  that  station.  The 
crew  fit)m  the  life-saving  station  took  prompt  action  to  rescue  those  on 
hoard  and  part  of  them  were  landed.  It  is  the  standing  order  to  the 
signal  stations  that  in  all  instances  where  it  is  at  all  practicable,  a  soldier 
of  the  Signal  Service,  ftilly  equii)ped  with  signal  apparatus,  shall  at  once 
board  stranded  vessels,  to  permit,  by  the  power  thus  secured  of  communi- 
cating any  messages  in  any  words  or  language  whatever  between  ship 
and  shore^  intelligent  action  to  be  taken  in  saving  the  crew  or  in  pro- 
viding for  the  saving  of  the  vessel  if  there  yet  remains  any  hope  of  such 
saving.  Private  T.  B.  Harrison,  of  the  Signal  Corps,  was  at  once  ordered 
on  board  of  the  Guisepi>e  Massone,  from  the  station,  and  promptly 
reported  to  this  office  at  Washington  the  fact  that  he  was  on  board  of  it. 
The  crew,  before  on  the  point  of  deserting  the  ship,  encouraged  now  by 
the  certainty  that  they  could  be  warned  of  increasing  danger  from  the 
shore,  or  could  call  for  help  and  receive  it  immediately,  if  the  danger 
should  ap];>ear  to  them  to  increase,  remained  on  board  and  worked  zSd- 
onsly  to  aid  in  getting  off  the  vessel,  with  the  powerful  appliances  of  the 
wrecking  steamers,  which,  notified  long  before,  at  the  moment  the  wreck 
had  been  first  discovered,  had  already  begun  to  arrive  from  the  port  of 
Norfolk,  fifty  miles  distant.  It  was  largely  due  to  the  prompt  arrival 
of  these  vessels  and  the  perfect  co-operation  thus  made  possible  by  the 
work  of  the  Signal  Service  that  the  vessel  was  saved.  Nearly  similar 
instances  occurred  at  different  times  in  the  cases  of  the  Italian  bark 
Francisco  Bellagamba  and  the  British  steamship  Antonio,  both  of  which 
having  stranded  in  sight  of  Cape  Henry  station,  the  wrecking  steamers 
Were  notified  at  Norfolk  the  moment  the  vessels  were  discovered,  and 
reported  by  telegraph,  and  both  of  which  were  boarded  in  pursuance  of 
the  above  order  by  a  soldier  of  the  Signal  Corps,  who  afterward  kept  up 
conversation  (for  this  is  the  service  actually  rendered  by  signals)  wit& 
the  shore  until  such  time  as  the  ships  were  saved.    In  the  case  of  the 

12  sia 


178  BEPOBT   OF  THE   CHIEF   SIGNAL-OFFICER. 

Antonio  the  soldier  was  carried  off  on  board  of  the  vessel,  compelled  for 
its  own  safety  to  steam  to  sea  as  soon  as  it  was  floated.  It  has  been 
attempted  by  these  illustrative  instances  to  give  some  exemplification  of 
the  services  rendered  by  the  men  of  the  Signal  Corps  employed  on  its 
sea-coast  service,  aside  from  their  duties  of  meteorological  observation 
and  report,  the  reports  of  the  sea  swell,  and  the  display  by  day  or  night 
of  signals,  warning  against  impending  storms. 

General  repairs  to  the  sea-coast  telegraph  line  south  of  Hatteras  were 
cx)nducted  by  a  repair  party,  under  charge  of  Lieut.  C.  A.  Booth,  assist- 
ant signal-officer,  until  February  2,  1878,  when  Lieutenant  Booth  was 
relieved  by  Lieut.  C.  A.  Tingle,  assistant  signal-officer,  and  the  repairs 
were  completed  by  the  latter  officer  between  Kew  River  and  Wilmington, 
N.  C,  the  party  reaching  the  last-named  place  April  13, 1878. 

The  cable  crossing  Lynn  Haven  Bay,  between  Norfolk  and  Ca})e 
Henry,  was  injured  by  an  anchor  in  October,  1877.  The  cable  being  so 
deeply  imbedded  in  the  sand  as  to  render  it  impossible  to  raise  it  in  onler 
to  find  the  defect,  another  cable  was  laid  Deceml)er  5, 1877. 

The  cables  at  Hatteras  and  Ocracoke  Inlets  have  been  lengthened, 
three  hundred  and  fifty-two  yards  of  cable  having  been  added  to  the 
length  of  the  former,  and  six  hundred  and  eleven  yards  having  been 
added  to  the  length  of  the  latter. 

Flying  stations  were  opened  on  the  southern  coast  at  Life-Saving  Sta- 
tion No.  3,  Va.,  March  20, 1878 ;  Fort  Macon,  N.  C,  April  22, 1878;  Sloop 
Point,  N.  C,  May  2V,  1878.  The  repair-station  at  New  River,  !N^.  C,  was 
re-established  February  25, 1876.  These  stations  are  fiimished  with  the 
instruments  and  apparatus  necessary  for  their  especial  outfits.  The 
soldiers  stationed  at  them  patrol  the  sections  of  line  in  their  charge  twice 
ill  each  week. 

The  lines  upon  the  sea-coast  have  been  repaired  throughout  their  en- 
tire length,  reinsulated  with  insulators  of  the  best  pattern,  the  8upi)orts 
moved  back  in  places  where  there  had  been  danger  that  they  would  be 
carried  away  by  the  sea-surge  in  the  case  of  storms;  and  every  precau- 
tion has  been  adopted  to  render  the  line  sufficiently  strong  to  endure 
the  exposures  incident  to  the  gales  of  winter. 

The  total  number  of  messages  received  over  the  sea-coast  lines  during 
the  year  ending  June  30,  1878,  was  eight  thousand  eight  hundred  and 
forty-eight ;  total  number  sent  in  same  period,  three  thousand  two  hun- 
dred and  forty-three,  or  a  total  of  twelve  thousand  and  ninety -one  mes- 
sages received  and  sent,  which  would  have  cost  at  regular  tariff  rates 
ten  thousand  two  hundred  and  ten  dollars  and  thirty  cents. 

The  Chief  Signal-Officer  considers  it  his  duty  to  urge  the  maintenance, 
proper  equipment,  extension,  and  rapid  working  of  the  sea-coast  lines 
and  the  sea-coast  service.  The  temper  of  the  nation  can  well  be  judged 
irom  the  experience  had  in  the  instances  of  the  Huron  and  Metropolis 
disasters  in  the  past  year. 

There  is  no  thought  of  any  parsimonious  economy  nor  tolerance  of 
delay  in  the  impatience  with  which  a  generous  people  demand  that 
succor  shaU  be  given  to  any  imperiled  life  on  the  instant  without  con- 
sideration of  cost.  There  is  no  question  of  the  joy  witli  which  every 
report  of  successfiil  effort  in  this  direction  is  received.  There  is  no  time 
for  slow-paced  messengers  when  disasters  are  announced.  The  light- 
ning must  be  used. 

Whatever  the  difficulties  of  maintaining  these  lines  practically  on  the 
sea-coast  itself,  and  where  the  beaches  and  lines  upon  them  are  some- 
times swept  away  together  by  furious  surges,  the  Unes  must  be  main- 
tained. 
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The  saving  of  a  single  ship  or  of  a  single  life  compensates  the  cost  of 
repairs.  The  progress  of  electric  communication,  the  rapidity. and  cer- 
tainty gained,  with  improving  or^nization  and  improved  skill,  has 
opened  a  field  of  usefulness  so  wide  that  it  would  be  criminal  to  turn 
firom  them.  The  sea-coast  lines  have  improved  in  structure  and  utility 
doling  the  year.  K  wooden  lines  fail,  as  they  may  on  the  coast,  there 
is  every  reason  to  believe  the  iron  lines  will  not.  Arrangements  are  now 
made  to  substitute  iron  for  wooden  supports.  The  time  is  not  far  tlis- 
tant  when  the  iwssession  of  a  coast  not  covered  by  sea-coast  telegraphs, 
Dot  guarded  by  a  sea-coast  storm-signal  and  signal  8ervic>e,  and  not  sup- 
plied with  the  force  and  means  of  aid  at  life-saving  stations,  will  be  held 
38  much  an  evidence  of  semi-barbarism  as  is  now  among  civilized  nations 
the  holding  of  any  national  coast  without  a  system  of  light-hoiise  lights. 
Foreign  commerce  will  flow  toward  the  safest  coast.  Domestic  commerce 
will  iSere  be  more  remunerative.  The  United  States  have  taken  the 
first  steps  for  such  protections.  So  far  as  is  known  at  this  office  they  do 
not  regret  it. 

This  description  has  been  made  thus  minute  because  it  is  desired  to 
show  that  a  force  of  trained  soldiers  doing  a  land  duty  on  shore,  display- 
ing signals  hoisted  on  land  though  answered  from  ships ;  watching,  as 
sentinels,  each  his  special  ^'beaf  of  sea  and  shore;  telegraphing  mes- 
ssiges  by  electric  wires  to  summon  aid,  or  telegraphing  them  by  the  same 
flag  and  torch  signals  they  use  in  war  when  the  lines  are  gone  j  erecting 
and  keeping  up  their  own  wire  lines  of  telegraph;  displaying  storm 
warnings  by  day  or  at  night ;  making  the  regular  meteorological  obser- 
vations, that  the  warnings  may  be  oMered ;  in  effect,  a  regular  sentinel 
force  to  warn  and  to  aid  in  any  danger,  all  in  strict  military  suboixiina- 
tion  to  each  other  by  their  grades,  and  aU  to  the  central  office,  are  a 
force  of  soldiers  as  usefully  employed  for  purpose  of  peace,  and  as  ready 
by  training  for  war,  as  a  force  can  be  kei)t. 

There  is  devolved  ujwn  this  office  by  law  the  duty  of  providing  all 
signals  to  be  officially  displayed  as  coast  signals,  or  recoganized  as  such 
on  the  coasts  of  the  United  States. 

To  carry  into  effect  the  provisions  of  this  law,  there  was  issued  from 
this  office  in  January  last  a  partial  code  of  danger  or  distress  signals  to 
be  used  and  recognized  any^vhere  on  the  coasts  of  the  United  States, 
wherever  there  may  be  sea-coast  stations  of  the  Signal  Service,  and  by 
official  co-operation  of  the  Life-Saving  Service,  to  be  organized  also  at 
any  life-sa\'ing  station.  (Paper  46.)  Copies  of  this  code  are  furnished 
gratuitously  to  every  vessel,  of  whatever  nationality,  taking  clearance 
at  any  of  our  principal  ports,  and  to  coasting  as  well  as  other  vessels 
upon  application  to  this  office.  It  is  the  aim  to  permit  no  ship  within 
the  protection  of  the  United  States,  within  its  jwrts  or  upon  its  coasts, 
to  be  in  case  of  danger  or  distress  without  the  means  of  communicathig 
with  the  land  or  with  ttte  parties  whose  duty  it  may  be  to  aid  in  the 
rescue. 

In  pursuance  of  the  acts  of  Congress^  authorizing  the  construction 
and  operation  of  telegraphic  Unes  in  the  mterior  and  upon  the  frontier, 
for  connecting  militai^  posts  and  stations,  and  for  the  protection  of  the 
population  fiSm  Indian  and  other  depredations,  officers  and  enlisted 
men  of  the  Signal  Service  have  beeA  continued  upon  these  duties.  The 
hnes  in  Arizona,  New  Mexico,  and  upon  the  Texan  frontier  are  nearly 
completed.  The  lines  in  the  Northwest,  for  which  provision  is  made, 
are  pushed  rapidly  forward.  The  work  of  construction  has  been  in  large 
part  done  by  working-parties  furnished  by  the  active  co-operation  of 
department  commanders.    A  total  length  of  three  thousand  four  hundred 
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and  thirty-nine  miles  of  frontier  line  is  now  operated  and  maintains 
the  care  of  officers  and  enlisted  men  of  the  Signal  Service.    (Map  3 

The  uses  of  the  frontier  telegrajlh  lines  passing  through  the  In 
countr^^  as  employed  in  military  oi>erations,  against  war  parties  o:l 
dians  in  motion,  as  well  as  their  uses  in  advancing  the  progress  of  i^i 
zation,  by  the  safety  and  the  sense  of  protection  they  give  to  set 
near  the  scattered  hamlets  or  military  posts,  were  referred  to  as  follow 
the  last  annual  report:  "A  telegraph  line  well  worked  forms  one  of 
most  efficient  of  barriers  against  the  raids  of  Indian  war  paiiie^. 
country  on  the  frontier  through  which  such  lines  pass  has  but  few  pc 
at  which  water  can  be  had.  The  posts  occupied  by  the  Army  are  s 
tered  along  the  line  at  intervals  of  several  hundreds  of  miles.  The  objec 
\iew,  with  Indian  war  parties,  is  to  pass  between  the  posts  and  settlemc 
without  disturbing  any  of  them;  and  they  very  much  dread  to  leave  i 
danger  in  their  rear,  or  to  so  alarm  the  country  as  to  cause  their  i-eti 
to  be  cut  off  in  their  return  toward  the  region  occupied  by  their  tr 
The  existence  of  the  telegraph  line  enhances  both  these  dangers.  1 
useless  to  break  it  as  the  parties  pass  toward  the  scene  of  their  inc 
sion,  for  this  alarms  both  the  posts  or  the  settlements  on  both  sides 
the  break,  and  brings  repairmen  and  guards  at  once  to  the  point  of 
break  and  upon  their  trail ;  nor  doe^  it  stop  communication  between 
posts,  for  messages  may  be  sent  circuitously  by  other  wires  perhaps  i 
ering  hundreds  of  miles  of  distance  around  the  point  at  which  the 
has  been  disabled.  If  the  wire  is  not  broken  when  the  trail  passes 
line,  the  troops  can  of  course  be  very  readily  called  upon  whenever 
wherever  the  parties  may  be  discovered.  But  even  if  the  line  is  paa 
safely  and  the  trail  is  not  detected,  the  danger  the  electric  wires  cau« 
not  ended.  Wherever  the  party  may  strike,  if  the  blow  falls  near 
settlement  or  station  connected  with  the  telegraphic  network,  the  al 
becomes  in  a  few  hours  general.  The  troops  on  the  line  they  have 
passed  know  there  is  a  war-party  in  the  field ;  other  troops  and  o 
settlements  can  be  aroused.  The  line  of  the  Indian  retreat,  the  pc 
they  must  pass  to  reach  water  are  approximately  known,  and  white 
pursuit  goes  on  in  the  field  other  forces  can  occupy  the  passes  and  i>c 
in  advance  of  the  flying  tribe.  There  can  be  no  constinictions  mor€ 
portant  for  holding  a  frontier  or  protecting  the  first  steps  of  advaa 
civilization  than  the  telegraphic  lines.  In  a  number  of  instances  o< 
ring  in  Texas,  New  Mexico,  and  Arizona,  since  the  date  of  the  last 
nual*  report,  the  movement  of  troops  and  of  material,  directed  by 
graph,  upon  alarm  sent  by  telegraph  from  settlements,  upon  the  froi 
system  of  lines,  have  been  so  timely  as  to  have  attained  residts  "W 
could  not,  without  the  rapid  action  made  possible  by  the  lines,  1 
been  hoped  for.  How  much  of  life  and  property  have  been  saved  :l 
attacks  thus  guarded  against,  which  might  else  have  been  made  or 
fenseless  communities,  can  be  conjectured  only. 

From  each  of  the  stations  on  the  telegra])h  lines  thus  in  charge  oi 
Signal  Cori)s,  a  daily  report  is  had  and  used,  the  whole  forming  a  v 
able  portion  of  the  system  of  reports  each  day  discussed.  Thei 
no  reason  why  the  working  of  the  lines,  thus  doubly  useful,  should 
be  economically  and  successfully  conducted.  The  saving  in  the  coi 
these  reports,  and  the  sums  received  for  messages,  make  the  lin< 
part  self-supporting. 

Aside  from  the  benefits  resulting  fix)m  the  connection  of  military  p 
and  the  incidental  protection  the  stations  at  frontier  villages  uijon 
lines  give  the  country  through  which  they  pass,  thus  aiding  its  deve 
ment,  the  meteorological  information  such  lines  make  available  is 
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ful  for  other  duties  of  the  Signal  Service.  The  existence  of  the  lines  in 
the  iuterior  of  Texas  permit  warnings  to  be  exhibited  on  the  coast  of 
that  State  where  they  were  before  impracticable.  The  lines  in  the  North- 
west will  permit  a  series  of  reports  not  otheriiiise  attainable,  the  study 
of  which  is  of  the  first  importance  to  a  proper  care  for  the  commerce  of 
the  lakes  and  to  other  great  interests  east  of  the  Mississippi. 

The  force  of  the  Signal  Service  ^ill  not  enable  it  to  successfully  occupy 
the  iine^  already  contemplated  in  existing  legislation  without  additional 
details. 

An  appropriation  made  by  Congress  at  its  last  session,  which  became 
available  Jidy  1, 1878,  has  provided  for  work  to  be  commenced  and  to 
be  pressed  with  rapidity  upon  a  telegraphic  line  extending  westward  in 
the  vicinity  of  and  covering  the  northwestern  frontier.  This  line  men- 
tioned as  necessary  in  the  last  annual  report  of  the  Chief  Signal-Officer 
is  already  so  progressed  that  there  is  reasonable  anticipation  there  will 
be  no  i)oint  mentioned  in  the  act  by  which  it  is  provided  not  accessible 
by  telegraphic  communication  before  the  end  of  the  present  year.  Tlie 
lines  provided  by  this  legislation  are  of  the  first  importance  for  the  pro- 
tection and  development  of  this  frontier  and  of  the  regions  through  which 
the  lines  pass. 

The  difficulties  of  procuring  the  supports  and  the  material  and  those 
of  the  construction  have  proved  to  be  less  than  they  were  anticipated 
to  be.  It  would  be  difficult,  after  the  experience  of  the  service  in  lifie 
constrnction  in  Texas,  New  Mexico,  and  Southern  Arizona,  to  encounter 
any  difficulties  which  would  be  held  to  render  such  constructions  imprac- 
ticable. 

Arizana  Division. — Second  Lieut.  Philip  Keade,  acting  signal-officer, 
remained  in  immediate  charge  of  the  lines  in  this  division  until  April  1, 
1878,  when  he  was  relieved  by  Lieut.  C.  A.  Booth,  First  Infantry,  act- 
ing signal-officer,  pursuant  to  Special  Orders  No.  43,  A.  G.  O.,  February 
28, 1878,  and  instructions  from  the  Chief  Signal-Officer.  One  hundred 
and  thirty-five  miles  of  line  connecting  Camp  Grant  and  Camp  Apache, 
Arizona,  have  been  built  during  the  year.  Telegraphic  commiuiication 
(between  these  points)  was  established  in  October,  1877.  The  total 
length  of  line  now  in  operation  in  this  division  is  one  thousand  and  thirty- 
five  miles.  There  are  fifteen  stations,  from  twelve  of  which  meteorologi- 
cal reports  are  received.  The  total  receipts  of  the  line  during  the  year 
were  $20,038.08,  of  which  amount  $11^849.04  were  receipts  for  this  line, 
and  $8,189.04  were  received  to  be  paid  to  other  lines.  The  amount  of 
official  business  not  charged  for  the  same  period  was  $8,860.79. 

Xew  Mexican  Division. — Second  Lieut.  S.  C.  Vedder,  acting  signal- 
officer,  remained  in  charge  of  the  telegraph  lines  of  this  division  until 
April  1,  1878,  when  he  was  relieved  by  Lieut.  James  Allen,  Third  Cav- 
alry, in  compliance  with  Special  Orders  No.  43,  A.  G.  O.,  February  28, 
1878,  and  instructions  fix)m  the  Chief  Signal-Officer  of  the  Army.  The 
working  party  under  Lieutenant  Vedder's  charge  completed  the  exten- 
sion of  the  line  between  La  Mesilla,  N.  Mex.,  and  El  Paso,  Tex.  The  line 
has  continued  in  good  working  order  between  Santa  F^,  N.  Mex.,  and 
KaLston,  the  terminal  station  of  this  division.  The  total  receipts  of  the 
line  for  the  year  ending  June  30,  1878,  were  $8,979.37,  of  which  amount 
$5,667.54  were  receipts  for  this  line,  and  $3,311.83  were  received  to  be 
paid  to  other  lines.  The  amount  of  official  business  not  charged  for  the 
»ame  period  was  $3  J.54.76. 

Texas  Division. — First  Lieut.  George  S.  Grimes,  Second  United  States 
Artillery,  and  acting  signal-officer,  has  been  in  charge  throughout  the 
year  of  this  division  of  the  military  telegraph  lines. 
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The  following-named  stations  were  in  operation  June  30, 1877,  viz : 
Denison,  Pilot  Point,  Decatur,  Jacksboro',  Henrietta,  Cambridge,  Forii 
Sill  (Idaho),  Graham,  Fort  Griffin,  Coleman  City,  Fort  Concho,  Fort 
Stockton,  Fort  McKavett,  Mason,  Fredericksburg,  Boeme,  San  Antonio, 
Castro ville,  D'Hanis,  Uvalde,  BrackettviUe,  Eagle  Pass,  Laredo,  Eio 
Grande  City,  Edinburg,  and  Brownsville;  in  all,  twenty-six  stations. 

Uvalde,  BrackettviUe,  Eagle  Pass,  Laredo,  Kio  Grande  City,  Edinburg, 
and  Brownsville ;  in  all,  twenty-six  stations. 

The  above-named  stations  were  all  open  and  doing  business  June  30, 
1878,  except  D'Hanis,  wluch  was  closed  October  20, 1877,  the  receipts 
not  justifying  the  expense  of  its  maintenance,  and  the  station  proving 
of  no  practical  value  as  a  repair  station. 

Stations  were  established  at  Fort  Davis,  Tex.,  December  24, 1877,  and 
at  Santa  Maria,  Tex.,  April  25,  1878.  Twenty-seven  stations  were  in 
operation  June  30, 1878,  of  which  twenty  were  in  charge  of  enlisted  men 
of  the  Signal  Corps,  and  seven  of  civilians. 

Of  these  twenty-seven  stations,  thirteen  are  located  at  military  posts 
and  cantonments. 

The  following  are  fiill  reporting  stations,  from  which  meteorological 
reports  are  telegraphed  three  times  each  day  to  the  central  office  at 
Washington,  D.  C,  viz  :  San  Antonio,  Brownsville,  Fort  Davis,  Deni- 
son, Eagle  Pass,  Fort  Griffin,  Mason,  Port  Sill,  Fort  Stockton.  Under 
instructions  the  regular  meteorological  observations  are  taken,  and  re- 
corded, at  all  other  stations  and  forwarded  by  mail,  at  the  proi)er  times, 
to  Washington,  D.  C.  These  observations  are  taken  at  times  correspond- 
ing to  7.35  a.  m.,  and  4.35  and  11  p.  m.,  Washington  mean  time.  In  ad- 
dition to  the  regular  observations  above  mentioned,  a  special  report  is 
made,  from  every  station  on  the  line,  at  the  exact  time  of  sunset,  and 
telegraphed  at  8  p.  m.,  local  time,  to  the  central  office  in  Washington. 

The  total  length  of  the  line  in  operation  in  this  division  June  30, 1877, 
was  one  thousand  three  hundred  and  forty -five  miles.  To  this  has  been 
added  during  the  year  seventy  miles,  carrying  the  line  this  distance 
westward  from  Fort  Stockton  to  Foit  Davis.  Tlie  work  on  this  exten- 
sion was  begun  October  15, 1877^  and  completed  December  24,  1877. 

The  work  of  reinsulating  the  Ime  with  improved  glass  insulators  has 
been  in  progress.  The  reinsulation  will  be  completed  during  the  year. 
The  following-named  stations  were  inspected  by  the  officer  in  charge 
during  the  year :  Coleman  City,  Forts  Concho,  Stockton,  Davis,  and 
McKavett,  Mason,  Fredericksburg,  Boeme,  and  San  Antonio,  duiing 
the  months  of  September  and  October,  1877,  and  Brownsville,  Edin- 
burg, and  Rio  Grande  City,  in  March,  1878. 

The  aggregate  cash  receipts  from  telegraphic  tolls  on  messages  trans- 
mitted over  the  lines  of  this  division  for  the  year  ending  June  30,  1878, 
were  $23,072.97,  of  which  amount  $16,957.91  were  receipts  for  this  line, 
and  $6,957.91  were  received  to  be  paid  to  other  lines.  The  amount  of 
official  business  not  charged  for  the  same  period  was  $13,022.62. 

Northwestern  Division, — In  compliance  with  the  act  of  Congress  ap- 
proved June  20, 1878,  providing  for  the  construction  of  a  military  tele- 
graph line  from  Bismarck  to  Fort  Ellis,  via  the  Missouri  and  Yellowstone 
Rivers,  connecting  Fort  Buford,  Fort  Keogh,  and  Fort  Custer,  and  from 
Fort  Sully  to  Fort  Keogh  via  Deadwood,  the  work  of  construction  was 
commenced  in  August,  under  the  supervision  of  Lieut.  A.  W.  Greely, 
acting  signal-officer,  superintendent  of  construction,  and  has  been  pushed 
forwsSti  with  energy.  It  is  hoped  the  posts  and  places  mentioned  in  the 
act  will  be  in  telegraphic  communication  with  the  War  Department  and 
"With  each  other  by  the  end  of  December  of  the  present  year.    At  the 
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date  of  this  report  over  six  hundred  miles  of  the  line  have  been  com- 
pleted, ready  for  the  transmission  of  messages. 

This  rapid  work  has  been  made  possible  by  the  energetic  assistance- 
rendered  by  the  local  military  authorities,  by  whom  the  transportation 
of  material  has  been  largely  furnished.  The  troops  at  the  several  iK)sts 
have  performed  most  of  the  manual  labor  of  constructing  the  Hne.  With- 
out snch  help  the  small  appropriation  available  would  not  have  furnished 
the  desired  telegraphic  communication  for  the  designated  posts.  No 
paid  commercial  business  has  been  done  over  this  line. 

The  money  value,  at  regular  government  tariflt'  rates,  of  official  mes- 
sages of  the  War  Department  and  other  free  official  business  transmit- 
ted from  and  to  the  different  offices  along  the  lines  in  the  dift'erent  di- 
visions during  the  year,  amounted  to  $25,044.17,  an  increase  of  $3,307.16 
over  that  for  the  i>revious  year.  It  should  be  considered,  in  comparing 
the  receipts  and  money  value  of  official  business  for  the  two  years  above 
mention^,  that  the  rates  for  all  messages,  official  and  commercial,  over 
the  mihtaiy  lines,  have  been  very  materially  reduced  during  the  past 
year.  For  instance,  the  distance  that  a  message  may  be  transmitted 
over  the  wires,  at  the  single  rate,  has  been  doubled.  Notwithstanding 
this  very  material  reduction,  the  receipts  for  this  year,  as  compared 
with  those  of  last  year,  show  an  increase  of  $1,483.71,  or  5  per  cent. 

With  the  extension  of  the  lines  fi^m  Fort  Davis  to  El  Paso,  Tex.,  for 
which  arrangements  are  now  being  made,  and  the  consequent  opening 
of  a  great  extent  of  territory,  rea<5hed  only  by  the  military  telegraph, 
affording,  as  it  wiU,  a  connection  with  the  New  Mexican  division  through 
New  Mexico  to  Santa  Fe,  and  with  the  Arizona  and  California  division 
through  Arizona  and  Southern  California  to  San  Diego,  Cal.,  it  is  safe 
to  anticipate  for  the  ensuing  year  a  much  greater  increase  in  the 
amoont  of  business  than  is  shown  by  the  comparison  of  the  two  years 
made  above. 

The  many  difficulties  of  administration  and  execution  to  be  encoun- 
tered  in  the  construction  and  working  of  the  lines  thus  reported  were  re- 
ferred to  in  the  last  annual  report. 

The  work  was  at  its  inception  a  new  one.  The  country  was  considered 
impracticable  for  telegraphic  constructions.  The  appropriations  and 
the  force  were  smalL  There  were  oppositions  which  were  not  wise.  The 
mode  in  which  best  to  construct,  maintain,  and  manage  such  lines  is 
learned  by  exj)erience  only. 

These  inconveniences  disappear,  one  by  one,  as  they  are  encoun- 
tered. That  it  is  essential  for  the  safety  and  development  of  the  country, 
and  necessary  for  the  duties  of  this  office,  that  these  lines  should  exist 
is  not  now  disputed.  The  difficulties  of  working  are  found  to  exist  only 
while  the  lines  are  new,  necessarily  yet  imperfect  in  parts,  and  while  the 
working  force  is  not  yet  settled  or  not  yet  attainable  as  to  the  numbers 
required,  and  not  yet  disciplined  by  practice  and  experience  to  the  reg- 
ular, steady,  and  necessary  daily  work  and  the  occurrences  incident  to 
the  maintenance  of  the  lines. 

It  is  not  considered  often  that  the  difficulties  of  the  construction  and 
repair  of  these  lines  extended  through  sparsely  settled  Territories,  for 
hundreds  of  nules  without  railways^  and  threatened  always  by  Indians 
or  other  hostile  forces,  are  different  from,  much  greater,  and  not  at  all  to 
be  compared  with  those  of  maintaining  commercial  lines,  following  rail- 
ways, existing  in  the  midst  of  settled  civilization,  and  with  every  appur- 
tenance at  hand  at  many  points  along  the  lines  for  their  instant  restora- 
tion or  repair,  if  they  chance  to  be  damaged. 
The  difficulties,  however,  lessen.    It  is  more  and  more  recognized  in 
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each  enBuing  year  that  systems  of  telegraphic  lines  to  be  worked  at  all 
must  be  worked  as  a  unit,  and  that  the  laws  and  orders  which  have  so 
detennined  are  wise. 

Illegal  and  unauthorized  interferences  are  less  frequent,  nor  is  it  longer 
necessary  often  to  explain  that  lines  carrying,  as  they  may,  commercial 
or  official  business  of  the  highest  importance  from  one  extreme  of  the 
United  States  to  another,  ought  not  by  ijossibility  to  be  interfered  with 
in  their  working  by  any  subordinate  authority.  Tests  of  the  accuracy 
and  rapidity  of  the  working  of  these  lines,  made  comparative  with  those 
of  other  lines  under  different  management,  but  in  country  similar  in 
character,  have  given  satisfactory  results.  When  it  shall  have  become 
iwssible,  as  it  will  with  better  knowledge  of  their  utility,  to  place  along 
the  lines  repair  parties,  sufficient  in  number  and  properly  located,  and 
to  provide  material  at  depqts,  so  distributed  as  to  be  always  and  easily 
accessible,  there  will  be  no  reason  why  these  lines  should  be  at  any  time 
disabled  for  other  than  very  brief  periods.  The  fact  that  the  especial 
duties  of  this  office  require  reports  from  all  the  lengths  of  all  its  lines 
thrice  daily,  in  the  regular  and  habitual  discharge  of  its  daily  duties, 
affords  opportunities  for  and  causes  an  inspection  more  regular  and 
frequent^  perhaps,  than  that  exercised  on  any  lines  not  under  similar 
supervision.  If  the  use  of  iron  supports  succeeds  as  it  is  hoped  it  will, 
under  the  tests  to  which  it  is  this  year  subjected  by  the  practical  use  of 
such  supports  in  lines  actually  constructed,  a  great  advance  in  construc- 
tion will  have  been  made. 

The  tests  made  with  the  telephone  at  this  office  and  on  the  sea-coa«t 
assure  the  fact  that  many  posts  and  stations  near  main  lines  may  have 
telegraphic  communication  over  those  lines  which  has  been  hitherto 
impossible. 

There  are  no  constructions  more  economical  or  returning  moi-e  for 
either  their  labor  or  their  money  value  to  the  people  and  the  Army  of 
the  United  States  than  the  electric  lines  connecting  the  frontier  posts 
and  settlements. 

The  office  is  called  upon  again  to  recognize  the  courteous  and  prompt 
aid  with  which  the  wishes  of  the  Secretary  of  War  have  been  met  on 
the  part  of  division, 
with  which  the  worl 
formed  their  duties. 

Unless  in  the  presence  of  insuperable  difficulties,  no  request  for 
assistance  has  been  made  which  has  failed  of  attention.  It  is  hoped 
the  aid  thus  received  from  Lieut.  Gen.  P.  Hi  Sheridan,  commanding 
Military  Division  of  the  Missouri;  Brig.  Gen.  John  Pope,  commanding 
Department  of  the  Missouri;  Brig.  Gen.  A.  H.  Terry,  commanding  De- 
partment of  Dakota;  Brig.  Gen.  E.  O.  C.  Ord,  commanding  Department 
of  Texas;  Brevet  Brig.  Gen.  Edward  Hatch,  commanding  District  of 
New  Mexico,  and  Brevet  Brig.  Gens.  O.  B.  Wilcox  and  A.  V.  Kautz,  com- 
manding districts  of  Department  of  Arizona,  will  be  justified  by  the 
success  in  the  several  spheres  of  their  duty  the  lines  may  secure  to  the 
military  operation  under  their  command. 

Already  the  military  results  foreshadowed  as  to  follow  the  construc- 
tion and  use  of  these  interior  lines  begin  to  be  attained,  and  the  reports 
of  officers  conmianding  campaigns  evidence  at  once  the  wisdom  with 
wliich  they  have  availed  themselves  of  the  added  facilities  and  the  suc- 
cess of  the  oijeration  to  which  these  facilities  have  under  their  direction 
contributed. 

The  Chief  Signal-Officer  anticipates  the  best  results  to  the  Signal 
Service  from  the  recent  legislation.    There  could  hardly  have  been  an 


^  department,  and  district  commanders,  and  the  ze^ 
:king  parties  of  troops  by  them  detailed  have  per- 
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act  wiser  for  the  interests  of  the  service  or  more  just  to  the  members  of 
it.  The  favorable  action  of  Congress  has  left  little  to  be  sought  for. 
The  difficulties  which  have  hampered  the  progress  of  the  duty  for  a 
decade  no  longer  exist.  K  its  work  is  permitted  to  go  on  as  it  has  been 
planned,  and  is  fairly  sustained,  it  can  hardly  fail  in  continued  success. 
There  ought  to  be  just  provision  for  the  permanent  emplojTuent  and 
grades  of  the  officers  of  the  corps.  It  is  hoped  there  may  be  no  failure 
in  the  appropriation  for  the  service  of  the  amounts  estimated  for  this 
year.    They  have  been  estimated  with  careful  economy. 

The  results  of  the  year  past  give  encouragement  for  the  future.  In 
no  year  has  the  advance  been  more  steady  and  satisfactory.  There  is 
no  longer  question  as  to  the  useful  preannouncement  of  meteoric  changes. 
Added  to  what  has  been  done  hitherto,  the  way  seems  this  year  dear  to 
aid  in  every  agricultural  interest. 

The  co-operation  of  scientific  men  at  home  and  abroad  has  been  con- 
tmued.  It  has  made  a  world-wide  study  possible.  The  popular  support 
and  the  support  of  the  press  have  been  steady  and  considerate.  The 
field  of  use^lness  widens  with  each  succeeding  year.  With  the  ground 
ah^ady  covered  by  the  work  and  the  results  attained,  there  is  need  only 
to  perfect  the  service  in  its  parts  to  insure  a  lasting  success. 

ALBERT  J.  MYER, 
Brigadier-General  (Brevet  Assigned) j 
Chief  Signal-Officer^  U.  8.  A. 

Hon.  G.  W.  McCrary, 

Secretary  of  War. 


Paper  I. 

COURSE  AT  FORT  WHIPPLE,  VIRGINIA. 
{Exdunve  of  the  drilh  in  the  arms,  voith  trains  or  for  permanent  construction,) 

OFFICERS. 

The  conne  of  instruction  for  officers  is  both  practical  and  theoretical.  The  theo- 
retical portion  oomprises  instruction  in  the  following  books,  viz :  The  Mannal  of  Sig- 
luU,  The  International  Code  of  Flag  Signals,  Official  Danger  and  Distress  Signab, 
Pope'fi  Practical  Telegraphy,  Culley's  Hand-book  of  Telegraphy,  Loomis's  Meteorol- 
•^t  Instmctions  to  Observer  Sergeants,  the  Cipher  Manual.  The  supplementaiy 
niant  of  reading  comprises  in  the  cases  of  officers  permanently  detailed  for  the  full 
duties  of  the  Signal  Service,  in  addition  to  especial  works  from  time  to  time  desig- 
nated :  The  Practical  Uses  of  Meteorological  Reports  and  Weather  Maps,  Smithsonian 
Directions  for  Meteorological  Observations,  Bnchan's  Handy  Book  of  Meteorology,  Pid- 
dington^A  Horn  Book,  Espy's  Philosophy  of  Storms,  Fitz  Roy's  Weather  Book,  Martin's 
Rotary  Theory  of  Storms,  Lev's  Laws  of  the  Winds,  Espy's  First  Meteorological  Re- 
port, Espy's  Fourth  Meteorological  Report.  The  practical  portion  consists  of  wand 
practice,  which  is  continued  until  the  officer  can  read  messages  at  the  rate  of  ten 
vords  per  minut« ;  practice  in  the  Held  with  flag  and  torch  in  general  service,  homo- 
granhio,  chronosemic,  and  international  codes  of  flag-signals  and  various  kinds  of 
cipDers,  and  practice  with  the  heliograph  in  the  Oeneral-Service  Code. 

The  ranges  for  practice  are  firom  a  few  hundred  yards  to  eighteen  miles  in  extent 
with  flag  and  torch,  and  extreme  long  range  of  thirty-one  miles  with  the  heliograph. 

The  officers  have  practical  instructions  in  telegraphy  (General  Service  Code)  until 
thev  can  send  and  receive  at  the  rate  of  ten  words  per  minute,  and  are  rec^uired  to 
make  drawings  of  the  various  telegraph  instruments  and  electrical  batteries  in  use  in 
the  Signal  Service. 
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ENUflTEI^  MEN. 

InstruetUm  No.  36. 

Wah  Dkpatment, 
Office  of  the  Chief  Signal-Officer, 

Waahiniflon,  D,  C,  AprU  16,  187a 

The  following  course  .of  instnictions  is  prescribed  for  enlisted  men  at  the  School  of 
Instruction  of  uie  Signal  Service,  at  Fort  Whipple,  Va. 

Sergeants  ordered  to  Fort  Whipple,  Va.,  for  change  of  station,  misconduct,  or  any 
cause  other  than  "  review  of  theoretical  course,"  will  report  to  the  instructor,  for  wand, 
for  field,  and  for  telee^raph  practice,  and  for  such  duties,  as  non-commissioned  officers, 
in  connection  with  the  course  of  instruction,  as  may  be  necessary. 

Sergeants  ordered  in  from  station  for  review  of  course,  candidates  for  promotion,  and 
recruits  will  be  instructed  in  the  following  theoretical  and  practical  course  : 

Signal  Manual,  page  15,  from  "A  sign  or  signal,"  to  page  96;  and  from  **  Descrip- 
tion of  equipments,"  page  189,  to  "Semaphore  telegraph,"  page  195;  from  ''Flags on 
halyards,"  page  198,  to  ''Distance  Hue,"  page  199;  from  "When  working  at  night," 

Sage  206,  to  "  Candle  bombs,"  page  207 ;  n*om  "Manual  of  the  kit,"  page  258,  to  mid- 
lo  of  page  273 ;  from  "  Field  telegraph  train,"  page  378,  to  "  Qeneral  directions,  &c.," 
^age  ^3;  from  "Permanent  lines"  to  "General  service."  pa^es  399  to  466;  Interna- 
tional Co<le  of  Signals ;  Loomis'  Met-eorology,  to  page  19^,  omitting  articles  125,  126, 
357,  358,  359,  360,  361,  362,  363,  :^64,  365,  366,  367,  368,  and  369 ;  Official  Danger  or  Dis- 
tress Signals;  Pope's  Modern  Practice  of  the  Electric  Telegraph,  chapter  I,  to  page 
45 ;  page  57  to  page  64,  article  103 ;  chapter  6,  page  73,  to  article  122,  page  78 ;  chap- 
ters 7  and  8;  Culley's  Hand-book  of  Practical  Telegraphy,  Part  I,  page  1,  to  article  49, 
page  18 ;  Part  III,  page  45,  to  article  120,  page  57 ;  article  130,  page  71,  to  Part  IV, 
page  76 ;  Instructions  to  Observer  Sergeants,  entire  book ;  Cavaky  Tactics,  through 
school  of  the  company,  dismounted. 

Practical  Course, — Wand  practice  daily  for  six  weeks,  or  as  much  longer  as  nec«»- 
sary ;  field  practice  in  the  immediate  vicinity  of  Fort  Whipple,  daily,  during  theoret- 
ical course;  practical  instruction  with  Marean  repeater  and  telephone;  cleaning 
and  setting  up  batteries ;  use  and  construction  of  all  Morse  instruments ;  establish- 
ing terminal  and  intermediate  stations ;  cutting  in  on  line ;  use  and  construction  of 
all  instruments  used  on  station ;  method  of  correcting  barometer ;  finding  of  dew- 
point  and  relative  humidity;  observation  of  clouds;  cleaning  barometer;  telegraph 
practice  daily,  standard,  ten  words ;  practical  instruction  in  splicing  cables ;  forms, 
records  of  office,  &c. 

All  men  to  have  four  tours  of  guard  duty  as  non-commissioned  officers ;  twelve  days' 
and  four  nights*  "  field-practice"*  in  General  Service  Code,  at  long  range ;  three  days' 
practice  in  International  Code,  at  long  range. 

Men  on  guard  duty  will  not  be  excused  from  recitations ;  nor  will  they  be  excused 
from  telegraph-practice  at  hours  when  not  actually  on  post.  Men  on  duty  in  the  ob- 
servatory will  be  excused  from  company  duty  as  now  provided. 

Recruits  to  perform  company  duty  for  two  months  previous  to  being  ordered  for  the- 
oretical instruction.    Instruction  during  this  time  not  to  interfere  with  military  duty. 

All  enlisted  men  reporting  for  duty  to  be  instructed  in  cavalry  tactics,  through  "school 
of  the  company,"  dismounted. 

Flag,  torch,  train,  &c.,  drills,  conducted  as  heretofore. 

A  schedule  showing  hourly  occupation,  from  9  a.  m.  to  9  p.  m.,  of  each  man  under 
instruction  will  be  kept  by  the  instructor. 

Instruction  hours, — Kecitations  will  commence  at  9.45  a.  m.  and  continue  until  all 
classes  have  recited.  Telegraph  practice  at  such  hours  between  9  a.  m.  and  9  p.  m.  as 
instructor  may  direct,  each  man  to  have,  when  practicable,  at  least  two  hours*  practice 
daily.  Study  hours  n'om  9  a.  m.  until  9  p.  m.,  the  time  being  so  divided  tbat  each  man 
may  have  at  least  three  hours  for  the  preparation  of  his  daily  lesson.  During  recita- 
tion and  study  hours  the  men  under  instruction  will  be  required  to  be  present  at  in- 
struction building.  The  sergeant,  or  such  other  enlisted  man  as  may  be  designated, 
will  have  charge  of  the  study-room,  and  will  be  responsible  to  the  instructor  for  the 
presence'and  orderly  behavior  of  the  classes  during  study  and  recitation  hours.  In- 
•tnictiou  on  Saturdays  will  be  discontinued. 

ALBERT  J.  MYER, 
Brigadier-General  (brevet  assiffned). 

Chief  Signal-Officer  of  the  Arm]/* 
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Paper  2. 

Tahle  thawing  ike  instrucHon  of  candidates  for  the  grade  of  sergeant  from  July  1,  1877,  to 

June  30,  1878. 


ITame. 


'WmiMn  v.  ^xnoDA  . . . 

Samnel  C.  Emfry 

DiftTid  Cathbertaon  . . . 
Sngene  Peten 

Alpxander  "W.  Browne 
TTOliam  A.  GUmford  . 
Grarise  R.  Hancock  . . . 
Barrv  R  Hathaway  . . 
Charles  R.  Daw 

Bmis  Moore 

Ihidley  Brooks 

tnnjam  A.  Ifasse J . . . 

Tnak  Greene 

JamM  Caasidy 

JoivphH.  Bokel 

Patrick  Connor 

Audiew  T.  Sherwood . 
Wiafidd&JeweU.... 


Inatruotion 
commenced. 


Jnly  28, 1877 
July  31, 1877 
Aug.  1,1877 
Aug.  21. 1877 

Aug.  21, 1877 
Sept  8.1877 
Oct  22,1877 
Nov.  5,1877 
Nov.    5,1877 

Nov.  20, 1877 
Nov.  20, 1877 


Jan.  28,1878 
Feb.  9,1878 
Feb.  9. 1878 
Apr.  22. 1878 
Apr.  26, 1878 
May  3.1878 
ifay  23. 1878 


Date  of  pro- 
motion. 


Nov.  1, 1877 

Nov.  1,1877 

Nov.  1,1877 

Nov.  1,1877 

Nov.  1. 1877 
Nov.  1,1877 
Jan.  21,1878 
Feb.  7,1878 
Jan.  21,1878 

Jan.  18,1878 


May  1.1878 
May  1,1878 
May    1.1878 


Kemarka. 


In  charge  of  station  at  New  Orleans,  La. 

In  charge  of  station  at  Grand  Haven,  Mich. 

In  charge  of  station  at  Clevehknd,  Ohio. 

On  duty  as  telegraph  operator  at  Contadero,N.Mex 

Reduced  to  private. 
In  charge  of  station  at  Punta  Rassa.  Fhk 
In  charge  of  station  at  Now  Haven,  Conn. 
In  charge  of  station  at  La  Crosse,  Wis. 
In  charge  of  station  at  Tybee  Island.  Ga. 
On  duty  as  assistant  at  Sandusky,  Ohio.    Reduced 

to  pT^vate. 
In  charge  of  station  at  Athintic  City,  N.  J. 
Temporarily  in  charge  of  station  at  Cai»e  Hatteras. 

N.  C.     Ifropped  from  instruction.     Promoted 

corporal  June  16,  1878. 
In  charge  of  station  at  Sandusky,  Ohio. 
In  cliarge  of  station  at  Bamegat,  N.  J. 
In  charge  of  station  at  Pembina,  Dak. 
Still  under  instruction. 
Do. 
Do. 
Do. 


Paper  3. 

EuUtted  men  instructed  for  the  position  of  assistant  to  non-commissioned  officers  in  charge  of 

stations^  from  July  1,  1877,  to  June  30,  1878. 


Name. 


Thooias  A  Donahoe  . . 

Ckules  P.  Rowley 

JofeaP.Finley 

llnaoder  PoUak 

Inward  F.  Reeves 

TVonas  T.  O'Leary  . . . 
Pnl  Daniels 

Kcbard  P.  Sibley 

SoftisChoate 

Key^LHunter 

Saadl  Chapman.  Jr . . 

Jo«p|i£.MIIleT 

Joko  J.  Monroe 

^Uliam  Berry 

>Cbadea  F.  Guinand . . . 

J.  IsUey  Tbompaon . . 

ttchaid  G.  Linthioam. 

J«hi&Famr 

.Albert  T.  C4MRnbe 

Wcaley  Blake 

Wensel  Maoderf eld  . . 


Placed  under 

instruction 

for  assistant 


Apr. 

Apr. 

Apr. 

Apr. 
Apr. 

May 
June 

June 
June 

June 

June 

June 

July 

July 
July 

July 

July 

July 

July 
Aug. 


26,1877 

26,1877 

26,1877 

26,1877 
26,1877 

9,1877 
3,1877 

3,1877 
3,lgT7 

3,1877 

8,1877 

3,1877 

2,1877 

2,1877 
2,1877 

2,1877 

2,1877 

2,1877 

2,1877 
1,1877 


Aug.   1,1877 


Reported 

qualified  as 

assistant 


July    7, 1877 
Sept  22, 1877 


Sept   1,1877 
July  28, 1877 

Aug.   2,1877 


Ordered  on 
station. 


Sept   1.1877 


Sept   1.1877 


Sept  15, 1877 


July  19, 1877 

July  18, 1877 

July  18, 1877 

July  18, 1877 
Sept  22, 1877 

July  31, 1877 
Aug.  10, 1877 

Sept   5,1877 
July  31. 1877 

Aug.   6,1877 

Aug.   7,1877 

Sept   5.1877 

July  12, 1877 

Aug.  31. 1877 
Sept  27, 1877 


Oct     2, 1877 

Aug.  21. 1877 

Sept  25, 1877 
Oct   11,1877 

Sept  19, 1877 


Remarks. 


On  duty  as  assistant  at  Smithville. 
N.C. 

Discharged  the  service  of  the  United 
States,  April  27,  1878. 

On  duty  at  office  of  Chief  Signal- 
Officer. 
Do. 

On  duty  as  telegraph  operator  at 
Pilot  Point,  Tex. 

On  duty  as  assistant  at  Norfolk,  Va. 

On  duty  at  office  of  Chief  Signal 
Officer. 

On  duty  as  assistant  at  Portland,  Or. 

On  duty  as  assistant  at  Pike's  Peak, 
Colo. 

On  duty  at  office  of  Chief  Signal- 
Officer,  rt-  • 

On  duty  as  assistant  at  Sandy  Hook. 
N.J. 

On  duty  as  assistant  at  Rochester. 
N.Y. 

Discharged  the  service  of  the  United 
States,  March  29,  1878. 

On  duty  as  assistant  at  Boston^Maas. 

Discharged  the  service  of  the  United 
States,  November  19,  1877. 

On  duty  at  office  of  Chief  Signal- 
Officer. 

On  duty  as  assistant  at  Philadel- 
phia, Pa. 

On  duty  as  assistant  at  Cape  Henry. 
Va. 

On  duty  as  assistant  at  BufEkdo,  N.  Y. 

On  duty  as  assistant  at  Pike's  Peak. 
Colo. 

On  duty  as  telegraph  operator  at 
Burke's  Station,  Aria. 
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Enlisted  men  instructed  for  the  position  of  assistant^  ^c. — Continued. 


Name. 


John  A.  Marphy 

Albert  P.  LeaTitt 

John  F.  Doyle 

William  Daly 

Charles  P.  Wannall. . . . 

Henry  L.  Heiskell 

Arthar  Coleman 

William  Davia 

Charles  £.  Tmesdell. . . 

William  Beeler 

Samael  Applegate 

Joseph  H.  McKenna. . . 

Thaddens  A.  Coln6. 

Frederick  H.  Branden- 
burg. 
Fred  W.  Mixer 

Conrtland  B.  Browder . 

Joseph  Cashel 

Charles  L.  Stevens 

James  McCloskey 

Edmnnd  L  Falconer  . . . 

Samuel  W.  Glenn 

Aaron  H.  Bell 

Marion  A.  Cunningham 

Charles  F.  Tansill 

Bdward  J.  Hamilton. . . 

George  H.  Thomi>son  . . 

William  B.  Stockman. . 

Bdward  T.  Gibson 

John  T.  Coughlin 

John  J.  McLean 

Horace  J.  Forman 

George  W.  Scott 

John  D.  Marx 

Otto  Haltnorth 

Jerome  Williams 

John  G.  Hashagen 

William  B.  Greene 

Walter  L.  Williams. . . . 


F1ac«d  under 

instruction 

for  assistant. 


Aug.   1,1877 

Aug.  1,1877 
Aug.  1,1877 
Aug.  1,1877 
Aug.  2,1877 
Aug.  1,1877 
Aug.  11, 1877 


Sept  17 

Sept  17 
Sept  17, 
Sept  17 
Sept  17 
Sept  17 
Sept  17 
Sept  17 
Sept  17 
Sept  17 
Sept  17, 
Sept  27, 
Sept  27 
Oct  17 
Oct.  17 
Oct  24, 
Nov.  9, 
Nov.  12, 
Nov,  18, 
Dec.  10, 
Deo.  11 
Jan. 
Jan.  2, 
Jan.     4, 

Jan.  8, 

Jan.  9, 

Jan.  16, 

Jan.  18, 

Jan.  18, 

Jan.  19, 

Jan.  26, 


1877 

1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1878 
1878 
1878 

1878 
1878 
1878 
1878 
1878 
1878 
1878 


Reported 

qualified  as 

assistant 


Oct     6, 1877 

Nov.  8,1877 
Oct  20,1877 
Oct  20,1877 


Nov.  3,1877 
Nov.  9,1877 
Dec    1,1877 

Nov.  17, 1877 
Dec.  1, 1877 
Nov.  24, 1877 
Dec.  15,1877 
Deo.  15,1877 
Nov.  24, 1877 
Nov.  17, 1877 


Nov.  9,1877 
Jan.  6, 1878 
Jan.   12,1878 


Jan.  12,1878 


Max.  16, 1878 


Apr.  19, 1878 


Ordered  on 
station. 


Oct  18,1877 

Nov.  3,18n 
Oct  20,1877 
Oct  20,187Y 


Nov.  3,1877 
Nov.  9,1877 
Dec    1,1877 

Dec  3,1877 
Dec.  14,1877 
Dec  3,1877 
Jan.  16,1878 
Jan.  U,1878 
Nov.  30, 1877 
Nov.  17. 1877 


Nov.    9,1877 


Jan.  9, 1878 
Jan.  16,1878 
Feb.  23,1878 
Jan.  31,1878 
Feb.  14,1878 
Feb.  18,1878 
Mar.  14, 1878 
Feb.  23,1878 
Apr.  10,1878 


Apr.  9,1878 
Apr.  10, 1878 


Apr.  10,1878 
Apr.  10, 1878 
Apr.  10,1878 
Apr.  4, 1878 
May  2.1878 
Apr.  19, 1878 


Bemarks. 


On  duty  as  assistant  at  Baltimore, 
Md.  (ordered  to  Fort  Whipple^ 
Va.). 

On  duty  at  office  of  Chief  Signal- 
Officer. 

On  duty  as  assistant  at  Moont 
Washington,  N.  H. 

In  charge  of  station  at  Portsmouth, 
N.  C. 

Discharged  the  service  of  the  Uni* 
ted  States  September  14.  1878. 

On  duty  at  office  of  Chief  Signal- 
Officer. 

On  duty  as  assistant  at  Cape  May, 
N.J. 

Promoted  corporal  January  31, 1878. 
In  charge  of  station  at  Kitty- 
hawk,  N.  C. 

On  duty  as  assistant  at  Savannah, 
Ga. 

On  duty  as  assistant  at  Port  Hu- 
ron, Mich. 

On  duty  as  assistant  at  Cincinnati, 
Ohio. 

On  duty  as  telegraph  operator  at 
San  Diego,  Cal. 

On  duty  as  assistant  at  Louisville, 
Ky. 

On  duty  as  assistant  at  Chicago,  HL 

On  duty  as  assistant  at  Albany, 
N.Y. 

Discharged  the  service  of  the  Uni- 
ted States  October  5,  1877. 

On  duty  as  assistant  at  New  Or- 
leans,' La. 

Discharged  the  service  of  the  Uni- 
ted States  March  22,  1878. 

In  confinement  at  Fort  Duncan, 
Tex.,  since  March  19,  1878. 

On  duty  as  t«legraph  operator  at 
Wickenburg,  Ariz. 

On  duty  as  assistant  at  Cleveland, 
Ohio. 

On  duty  as  assistant  at  Atlantic 
City,  N.  J. 

On  duty  as  telegraph  operator  at 
Yuma,  Arix. 

On  duty  as  telegraph  operator  at 
Frederickaburfi:,  Tex. 

On  duty  as  assistant  at  Cape  Hat- 

,    teras,  N.  C. 

In  charge  of  station  at  Fort  Macon, 
N.  C. 

X)a  duty  as  assistant  at  Philadel- 
phia.  Fa. 

On  duty  at  office  of  Chief  Signal- 
Officer. 

On  duty  as  assistant  at  Cape  Look- 
out N.  C. 

On  duty  as  assistant  at  Toledo, 
Ohio. 

Dropped  fh>m  instruction.  Now 
on  duty  as  assistant  at  Cape  Look- 
out, 1^.  C. 

On  duty  as  assistant  at  Pittsburgh, « 
Pa. 

On  duty  as  assistant  at  Baltimore, 
Md. 

On  duty  as  assistant  at  Kittyhawk, 
N.  C. 

On  duty  as  telegraph  operator  at 
Edinburgh,  Tex. 

On  duty  as  assistant  at  New  York 
City. 

On  duty  as  assistant  at  St  Louis, 
Mo. 

On  duty  at  office  of  Chief  Signal- 
Officer. 
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Eitlisted  men  instructed  for  the  position  of  assistantf  ^c. — Continued. 


Name. 


UttTj  Manh 

Jobs  J.  Mnrphy 

FnaklLXeal 

Jsliu  6.  Linslejr 

JoiM  H.  Melton 

Kcrvell  H.  Cobb 

George  A.  Smith 

Ckuiee  M.  Xewman . . 
Bnjmmiii  A.  Blundon. 
Jcf^mteh  D.  Dinneen  . 

IkridP.  Boyd 

JolmDalv    

Sotberfofd  H.  Paxton 

Oman  A.  Aldrich 

Gwtar  Liebnuuin 

G«o(xe  Sk  LixingBton  . 

GtmiblL  Kelley 

Jamee  K-  Sweeney 

Tkrtor  Anderson 

lobnt  H.  Hereford. . . 

Edward  E.  EUery 

JuseA  £.  Hayefi 

Bernard  Bunnemeyer . 

Jesse  B.  Low 

Lewia  M.  Pindell 

G«orgp  M.  Smith 

Jolm  H.  Walter 

John  C.  Aahton 

John  C.  Galloway 

J«kn  H.  Null 

MoTTM  McCarty 

JoK^phH.  Fox 

Ckttries  C.  Bnck 

JaiDesC.  Bnshby 

Tbomas  H.  Wilaon 

James  A.  Barry 

Uvin  O.Cooke 


Placed  under 

inatructinn 

for  aaaiatant 


Jan.  26.1878 
Feb.  6,1878 
Feb.  6,1878 
Feb.  6,1878 
Feb.  6,1878 
Feb.  6,1878 
Feb.  16, 1878 


Mar. 
Mar. 
Mar. 
Mar. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
^lay 
May 

May 
May 
May 
May 
Mny 
May 
May 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 


16, 1878 
16,1878 
16,1878 
16,1878 
12,1878 
12, 1878 
18,1878 
18, 1878 
18, 1878 
20,1878 

8,1878 
10. 1878 

9,1878 
15, 1878 
14, 1878 
22, 1878 
23,1878 
23,1878 
24, 1878 
24, 1878 
20,1878 
20,1878 
26, 1878 
28,1878 
27, 1878 
25, 1878 
25, 1878 
25, 1878 
27.1878 
25,1878 


Reported 

qualified  as 

aaaiatant. 


Ordered  on 
station. 


Apr.  20, 1878 
June  22, 1878 
May  18, 1878 


June   8,1878 
May  18, 1878 


Apr.  19,1878 
June  25, 1878 
June  1,1878 
July  6,1878 
June  12, 1878 
June   1,1878 


May  17. 1878    May  22, 1878 


Remarks. 


On  duty  as  telef^raph  operator  at 

McKavett,  Tex. 
On  duty  as  assistant  at  Baltimore^ 

Md. 
On  duty  as  assistant  at  Memphis, 

Tenn. 
On   dnty  as   assistant  at   Mount 

Washington,  N.  U. 
On  duty  as  assistant  at  Keokuk, 

Iowa. 
On  duty  as  assistant  at  MQwankee, . 

Wis. 
On  duty  as  assistant  at  Wilming- 
ton, N.  C. 
Still  under  instruction. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
*   Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


Paper  4. 

lihibitiMg  the  communications  sent  from  and  received  at  the  office  of  the  Chief  SignaUOfficer 
(exclusive  of  telegrams)  from  July  1, 1877,  to  June  30,  1878. 


SENT. 

Division  of  telegrams  and  reports  for  the  benefit  of  commerce  and  agriculture. 

Tobeads  of  departments  and  Imreans 588 

To  D0D-€ommi8sioned  officei*»  in  charge  of  stations  in  reference  to  their  duties.  10, 436 

In  reply  to  application  for  stations  and  others  similar 15 

To  telegraph  companies  in  reference  to  transmission  of  weather-reports  and 

the  erection  of  telegraph  lines,  &c  .-.-- "208 

To  boards  of  trade,  cham)>eT8  of  commerce,  agricnltoral  societies,  Slc 207 

To  postmasters,  in  reference  to  weather-bulletins 759 

To  foreign  corresiwndents,  relating  to  this  division  in  general 780 

To  foreign  comsspondents,  relating  to  simultaneous  reports ..•  852 

To  volunteer  observers  throughout  the  United  States 2, 211 

Gfneral  and  special  orders,  and  circulars,  with  reference  to  this  division  ....  9,718 

Kiflcellaneous 743 

Total 26,517 
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Signal  divinon. 

To  heads  of  departments  and  bureaus 215 

Relating  to  duties  and  discipline  at  Signal-Service  school  of  instruction,  and 

post  of  Fort  Whipple,  Va .^ 560 

Relating  to  recruiting  and  enlistment / 417 

Answers  to  applications  for  enlistment  in  the  Signal  Service,  United  States 

Army : 370 

General  and  special  orders,  and  circulars,  with  reference  to  this  division '  2, 733 

Miscellaneous 371 

Total 4,666 

Property  division. 

To  heads  of  departments  and  bureaus 1,042 

To  manufacturers  and  others,  in  reference  to  instruments,  equipments,  &,c  . .  1, 4d6 
To  non-commissioned  officers  in  charge  of  stations,  and  other  enlisted  men,  in 

reference  to  property  and  money  accounts - 10,616 

In  reference  to  quarterly  returns  of  officers 2,049 

Regarding  property  transferred  to  stations 3, 099 

Miscellaneous 5,293 

Total 23,585 

Aggregate t 54,763 

RECEIVED. 

Division  of  telegrams  and  reports  for  the  benefit  of  commerce  and  agriculture. 

From  hea<lsof  departments  and  bureaus 81 

Applications  for  the  establishment  of  new  stations 52 

From  telegraph  companies,  in  reference  to  the  transmission  of  weather-reports 

and  the  construction  of  telegraph  lines,  &c 736 

From  non-commissioned  officers .  in  charge  of  stations,  in  reference  to  their 

duties 11,434 

I?Yom  boards  of  trade,  chambers  of  commerce,  and  agricultural  societies 156 

From  foreign  correspondents,  relating  to  simultaneous  weather-reports 5,434 

From  volunteer  observers  throughout  the  United  States,  relating  to  observa- 
tions and  reports 5,390 

From  foreign  correspondents,  relating  to  this  division  in  general 29 

Reports  relative  to  instruction  of  non-commissioned  officers  and  assistants. ..  603 

Mailed  reports  from  uon-coramissioued  officers  in  charge  of  stations 176, 985 

From  United  States  naval  vessels  and  stations  (received  through  the  Navy 

Department) 863 

Meteorological  charts,  abstracts  of  journals,  forms,  &c.,  received  from  non- 
commissioned officers  in  charge  of  stations 45,230 

From  commercial  steamship  companies 376 

Rejwrts  from  postmasters  tlioughout  the  United  States,  in  reference  to  weather 

bulletins  received  and  posted  by  them 157,014 

Miscellaneous. 1,502 

Total 405,885 

Signal  division. 

From  heads  of  departments  and  bureaus 321 

Relating  to  duties  and  discipline  at  Signal-Service  school  of  instruction  and 

)>o8t  of  Fort  Whipple,  Va 652 

Relating  to  instructions  in  signaling  at  Fort  Whipple,  Ya.,  and  in  different 

military  departments 203 

Relating  to  recruiting  and  enlistment 1, 108 

Applications  for  enlistment  in  the  Signal  Service,  United  States  Army 519 

Miscellaneous 625 

Total 3,428 
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Property  dhriaion. 

From  heads  of  departments  and  bnreans 1,277 

From  mannfacturers  and  others,  relating  to  instruments,  equipments,  Ae ....  934 

From  officers,  concerning  property,  quarterly  returns,  &,c 1, 674 

Yrom  non-eomrai8sionf>d  officers  in  cuarge  of  stations  and  other  enlisted  men, 

relating  to  property  and  money  accounts 42,596 

Begarding  property  transferred  to  stations • 4, 147 

MiMellaneous • 5,701 

Total .' 56,329 

Aggregate 465,642 

»  — — — ^— i^ 

Aggregate  sent 54,768 

Aggregate  received 465,642 

Aggregate  sent  and  received 520,410 

Tahk  tikowing.  the  number  of  cijiier-wwda  and  meeeagee  eent  and  received  by  telegraph  at  the 
central  offioey  Washington^  D.  C,  from  July  1, 1877,  to  June  30,  1878: 

Cipher-words  of  weather-reports  sent 70,484 

Telegraphic  messages,  other  than  weather-reports,  sent 7, 563 

Cipher-words  of  weather-reports  received 732,338 

Cipher-words  of  special  river-reports  received .9,048 

Tdegraphic  messages,  other  than  weather-reports,  received 14, 163 


Paper  5. 


TttUe  $kowing  meteorological  data  furnished  from  the  records  of  the  office  of  the  Chief  Signal- 
Ofioer  of  the  Army,  upon  the  request  of  the  applicants  namedf  during  the  fiscal  year  ending 
June  30,  1878. 

Prot  G.  T.  Kingston,  superintendent  of  the  meteorological  service  of  the  Dominion 
of  Canada,  Toronto,  Canada,  furnished,  monthly,  from  July  1,  1877,  to  June  30,  1878, 
with  a  table  of  barometric  and  thermoraetric  means  from  observations  taken  at  the 
stations  of  the  Si^al  Service,  United  States  Army.  ' 

Messrs.  W.  B.  Dana  &  Co.,  proprietors  of  the^Commercial  and  Financial  Chronicle, 
Kew  York  City,  furnished,  July  10,  1877,  with  a  statement  of  amount  of  rain-fall  at 
Cipe  Hatteras,  North  Carolina^  from  June,  1876,  to  May,  1877,  inclusive. 

Messrs.  De  Ervende,  Wed.  J.  Van  Nelle,  Rotterdam,  Holland,  furnished,  August  2, 
1877,  with  a  table  showing  amount  of  rain-fall  at  Baltiuiore,  Md.,  Cairo,  111.,  Louis- 
Tille,  Ky.,  and  Nash\ille,  Tenn.,  from  January,  1876,  to  June,  1877. 

Mr.  W.  P.  Speakman,  Lock  No.  4,  Washington  County,  Pennsylvania,  furnished 
monthly,  fit>m  July  1,  1877,  to  June  30, 1878,  with  a  record  of  the  stages  of  water  in  the 
MonoDgahela  River  at  Pittsburgh,  Pa. 

Commander  L.  A.  Beardslee,  U.  S.  N.,  furnished  August  15,  1877,  with  a  statement 
of  the  temperature  of  the  air  and  mean  temperature  at  Washington,  D.  C,  on  January 
13  and  27,  and  March  19,  1875,  November  sfe,  26,  and  27,  and  December  27,  1876,  and 
January  8,  20,  and  22,  March  8,  and  May  19,  1877. 

Mr.  William  A.  Graham,  superintendent  national  military  cemetery,  Madison,  Tenn., 
famished  August  23, 1877,  with  statement  of  amount  of  rain-fall  at  Nashville,  Tenn., 
for  June,  July,  and  to  include  August  14,  1877. 

Dr.  W.  H.  Triplette,  Washington,  D.  C.,  furnished  August  29,  1877^  with  statement 
of  mean  monthly  barometer  and  thermometer,  monthly  amount  of  rain-fall,  pi-evailing 
direction  of  wind,  and  total  monthly  movement  of  wind  at  Lake  City,  Fla.,  from  Sep- 
tember, 1871,  to  October,  1874,  and  at  Jacksonville,  Fla.,  from  October,  1871,  to  July, 
1977. 

Dr.  W.  Gleitsmann,  Asheville,  N.  C,  furnished  September  11^  1877,  with  statement 
of  mean  monthly  temperature  and  humidity  and  amount  of  rain-fall  at  Aiken,  S.  C, 
from  October,  1876,  to  July,  1877,  inclusive. 

Lieut.  George  M.  Wheeler,  Coit[)8  of  Engineers,  U.  S.  A.,  furnished  on  September 22, 
1?77,  with  a  record  of  hourly  observations  of  barometer,  corrected  for  temperature  and 
hiitrnmental  error,  dry  and  wet  bulb  thermometers,  and  relative  humidity,  taken  at 
Red  Bluff,  Cal.,  between  7  a.  m.  and  6  p.  m.,  during  the  month  of  August,  1877.  On 
December  22,  1877,  with  reconl  of  observations  taken  at  7  a.  m.,  2  p.  m.,  and  9  p.  m., 
at  Denver,  Colo.,  from  the  10th  to  the  26th  of  June,  1877.    On  January  2, 1878,  with 
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record  of  barometer  corrected  for  temperature,  dry  and  wet  bulb  thermometeTs,  and 
relative  humidity,  at  Denver,  Colo.,  from  June  1  to  9,  and  from  June  27  to  December 
1^  1877.  On  January  18,  1878,  with  transcript  from  record  of  meteorological  observa- 
tions taken  at  8alt  Lake  City,  Utah,  from  May  26  to  December  3,  1677 ;  at  Virginia 
City,  Mont.,  from  May  28  to  December  3,  1877,  and  at  Santa  F^,  N.  Mex:.,  from  June  1 
to  December  18,  1877.  On  January  21,  1878,  with  transcript  from  record  of  meteoro- 
logical observations  taken  at  Wiunemucca,  Nev.,from  July  1  to  November  4,  1877; 
at  Sacramento,  Cal.,  from  July  1  to  August  5,  and  from  October  19  to  28,  1877,  and  at 
Fort  Craig,  N.  Mex.,  from  July  9  to  November  15,  1877.  On  February  5,  1K78,  record 
of  observations  of  barometer  corrected  for  temperature,  wet  and  dry  bulb  thermome* 
tors,  and  relative  humidity  at  Denver,  Colo.,  and  Santa  F<$,  N.  Mex.,  at  the  hours  of  7 
a.  m.,  2  p.  m.,  and  9  p.  m.,  from  May  20  to  June  1,  1877.  On  May  4,  record  of  barome- 
ter corrected  for  temperature,  dry  and  wet  bulb  thermometers,  and  relative  humidity, 
at  Winnemucca,  Nev.,  from  November  <to  December  1, 1877,  inclusive,  at  7  a.  m.,  2  p, 
m.,  and  9  p.  m.  each  day. 

Prof.  £has  Loomis,  Yale  College,  New  Haven,  Conn.,  furnished  September  26,  1877, 
with  table  showing  total  movement  of  wind  at  stations  of  Signal  Service  during  the 
year  1876. 

Mr.  G.  K.  Harrown,  Milwaukee,  Wis,,  ftimished  September  28,  1877,  with  statement 
showing  mean  monthly  and  mean  annual  barometer  frcwa  January,  1872,  to  July,  1877, 
inclusive,  at  Breckenridge,  Minn.,  Davenport,  Iowa,  Denver,  Colo.,  Duluth,  Miim., 
Keokuk,  Iowa,  Leavenworth,  Kans.,  Omaha,  Nebr.,  San  Diego,  Cal.,  San  Francisco, 
Cal.,  Saint  Louis,  Mo.,  and  Saint  Paul,  Minn.:  for  Dodge  City,  Kans.,  ftt)m  Octol>er, 
1874,  Dubuque,  Iowa,  Irom  August,  1873,  North  Platte,  Nebr.,  from  OctoWr,  1874,  and 
Pike's  Peak,  Colo.,  from  Noveml>er,  1873,  to  include  July,  1877.  On  October  3»  with 
statement  showing  monthly  and  annual  mean  temperature  at  Breckenridge,  Minn., 
Davenport,  Iowa,  Denver,  Colo.,  Dodge  City,  Kans.,  Dubuque,  Iowa,  Duluth,  Minn., 
KeokuK,  Iowa,  Leavenworth,  Kans.,  North  Platte,  Nebr.,  Omaha,  Nebr,,  Pike's  Peak, 
Colo.,  San  Diego,  Cal.,  San  Francisco,  Cal.,  Saint  Louis,  Mo.,  and  Saint  Paul,  Minn., 
from  January,  1872,  to  July,  1877,  inclusive;  except  Breckenridge,  Minn.,  from  May  1, 

1872,  Dodge  City,  Kans.,  from  October  1,  1874,  Dubuque,  Iowa,  irom  August  1,  1873, 
North  Platte,  Nebr.,  from  October  1^  1874,  and  Pike's  Peak,  Colo.,  from  Decembt^r  1, 1877. 
Ou  October  6,  with  statement  showing  monthly  and  annual  amounts  of  rain-fall  at  sta- 
tions and  for  periods  mentioned  above.  On  November  13,  with  statement  of  prevail- 
ing direction  of  wind,  from  January,  1872,  and  monthly  maximimi  and  minimum  tem- 
peratures from  January,  1873,  to  Julv,  1877,  at  Breckenridge,  Minn.,  Davenport,  Iowa, 
Denver,  Colo.,  Duluth,  Minn.,  Keokuk,  Iowa,  Leavenworth,  Kans.,  Omaha,  Nebr.,  San 
Diego,  Cal.,  San  Francisco,  Cal.,  Saint  Louis,  Mo.,  and  Saint  Paul,  Minn. ;  from  Octo- 
ber, 1874,  to  July,  1877,  at  Dodge  City,  Kans.,  and  North  Platte,  Nebr.;  from  July, 

1873,  to  July,  1877,  at  DubuqHe,  Iowa,  and  from  November,  1873,  to  July,  1877,  at  Pike's 
Peak,  Colo. 

Mr.  Alfred  M.  Mayer,  South  Orange,  N.  J.,  furnished  on  October  13, 1877,  with  state- 
ment showing  annual  mean  barometer,  thermometer  and  humidity,  total  rain-fall,  total 
movement  of  wind,  prevailing  direction  of  wind,  maximum  and  miuimum  temperatures 
and  range  of  temperature  from  1871  to  1876,  inclusive,  at  New  York  City. 

Mr.  John  S.  Bray  ton,  collector  of  the  port,  Norfolk,  Va.,  furnished  October  18,  1877, 
with  record. of  direction  of  the  wind  at  Cape  Henry,  Va.,  on  October  6,  1877. 

Messrs.  W.  B.  Dana  &  Co.,  proprietors.  Commercial  and  Financial  Chronicle,  New 
York  City,  furnished  monthly  from  October,  1877,  to  June,  1878,  inclusive,  with  records 
of  total  monthly  rain-fall,  monthly  maximum,  minimum,  and  mean  temperatures,  and 
any  important  fjvcts  in  regard  t;o  storms,  drought,  and  frost  for  each  mouth,  at  Norfolk, 
Va.,  Wilmington,  N.  C,  Charleston,  S.  C,  Augusta,  Ga.,  Savannah,  Ga.,  Montgomery, 
Ala.,  Mobile,  Ala.,  Jacksonville,  Fla.,  Saint  Mark's,  Fla.,  New  Orleans,  La.,  Vicksburg, 
Miss.,  Shreveport,  La.,  Memphis,  Teun.,  Nashville,  Teun.,  Galveston,  Tex.,  ludianola, 
Tex.,  and  Corsicana,  Tex. 

Dr.  L.  C.  Butler,  Essex,  Vt.,  furnished  October  22,  1877,  with  statement  showing 
monthly  meau  temperatures  for  1873,  1874  and  1875,  and  monthly  mean  barometer, 
corrected  for  temperature  and  Instrumental  error^  monthly  range  of  barometer,  mean 
relative  humidity,  number  of  days  on  which  ram  or  snow  feu  in  each  month,  and 
monthly  amount  of  rain-fall  and  melted  snow  for  the  year  1875,  at  Burlington,  Vt.  On 
May  9.  1878,  with  statement  showing  monthly  mean  barometer,  thermometer,  and 
humidity,  monthly  range  of  barometer,  total  monthly  amount  of  rain-fall  and  number 
of  days  in  each  month  on  which  rain  or  snow  fell  during  the  year  1876,  at  Burling- 
ton, Vt. 

Prof.  A.  Guyot,  Princeton  College,  Princeton,  N.  J.,  furnished  October  22, 1877,  with 
statement  showing  original  readmgs  of  barometer,  and  attaehed  and  exposed  ther- 
mometers at  Salt  Lake  City.  Utah,  Santa  F^,  N.  Mex.,  Virginia  City,  Mont.,  Cheyenne, 
Wyo.,  and  Denver  and  Pike's  Peak,  Colo.,  from  July  1  to  September  4, 1877,  inclusive. 

Dr.  W.  C.  Van  Bibber,  Baltimore,  Md.,  furnished  October  30,  1877,  with  statement 
showing  mean  annual  temperature,  average  annual  movement  of  wind,  prevailing 
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direction  of  wind,  and  maximum  and  minimum  temperatures  at  Baltimore,  Md.,  for 
tie  years  1*^2  to  1876,  inol naive. 

Mr.  C.  P.  D^na,  Rock  Island,  HI.,  fumiAlied  on  November  3,  1877,  with  a  transcript 
of  all  meteorological  ol>ser\'ation8  taken  at  the  station  of  the  Signal  Service  at  Daven- 
port, Iowa,  on  October  17,  18,  19  and  20,  1877. 

Mr.  Henry  Gannett,  topographer,  Washington,  D.  C,  furnished  November  8,  1877, 
with  reconl  of  original  readings  of  barometer,  andattache<l  and  exposed  thermometers, 
with  instrameuta!  error  of  barometers  used  and  their  elevation  above  determined 
points;  observations  taken  at  Cheyenne,  Wyo.,  and  Salt  Lake  City,  Utah,  at  7  a.  m., 
2  p.  m.  and  9  p.  m.  (local  time)  daily,  dnring  mouths  of  June,  July,  August  and  Sep- 
tember, 1877.  On  January  8,  1878,  with  record  of  monthly  mean  pressure  and  tempera- 
ture during  months  of  June,  #July,  August  and  Sei)teniber,  187*2,  at  Corinne,  Utah, 
and  original  readings  of  baroihet^r  and  attached  and  exposed  thermometers  at  Salt 
Lake  City,  Utah,  diiring  the  month  of  October,  1877. 

Mr.  B.  S.  Benson,  Baltimore,  Md.,  furnished  on  November  9,  1877,  with  record  of 
maximam  velocity  of  wind  during  month,  average  hourly  velocity,  total  number  of 
mUes  aud  prevailing  direction  of  wind  during  month  at  Davenport,  Iowa,  Dubuque, 
Iowa,  Keokuk,  Iowa,  Dodge  City,  Kans.,  and  Leavenworth,  Kans.-,  from  January,  1874, 
to  September,  1877,  inclusive. 

Mr.  John  Nichols,  civil  engineer,  Chicago,  111.,  furnished  November  20,  1877,  with 
charts  of  oscillations  of  the  Mississippi  River,  at  Davenport,  Iowa,  for  the  yeard  1873, 
lt?74,  1875  and  1876. 

Mr.  Harrison  Johnson,  Omaha,  Nebr.,  furnished  November  23,  1877,  with  statement 
of  monthly  mean  temperature,  monthly  and  annual  amounts  of  rain-fall,  nmximum 
and  minfmum  temperature  in  each  month,  and  monthly  range  of  tenii>erature  at 
Omaha,  Nebr.,  during  the  years  1874,  1875  and  1876,  and  to  include  October,  1877. 

Mr.  Henry  J.  Bowditch,  Boston,  Mass.,  furnished  November  24,  1877,  with  a  record 
of  the  tri-daily  telegraphic  series  of  observations  taken  at  the  Signal  Service  station 
of  olKerv'ation  at  Burlington,  Vt.,  from  July  20  to  September  30,  1877,  inclusive. 

Mr.  A.  S.  Packanl,  jr.,  secretary  of  the  United  States  Entomological  Commission, 
Salem,  Mass.,  fnniished  November  24,  1877,  with  statement  of  monthly  mean  temi>er- 
atnre  and  relative  humidity,  ]>re vailing  direction  and  total  monthly  movement  of 
wind  at  Fort  Benton,  Mont.,  from  December,  1871,  to  July,  1876;  at  Pembina,  Dak., 
6tMu  March,  1873,  to  October,  1877 ;  at  Salt  Lake  City,  Utah,  from  March,  1874,  to 
October,  1877;  at  Bois<^.  City,  Idaho,  Irom  July,  1877,*  to  October,  1877;  at  Yuma, 
Ariz.,  from  October,  1875,  to  September,  1877 ;  at  Bismarck,  Dak.,  Breckinridge, 
Minii.,  Cheyenne,  Wyo.,  Davenport,  Iowa,  Denver,  Colo.,  Dodge  City,  Kans.,  Fort 
Gibson,  Ind.  Ter.,  Fort  Sully,  Dak.,  Keokuk,  Iowa,  Leavenworth,  Kans.,  North  Platte, 
Xebr..  Omaha,  Nebr.,  Saint  Paul,  Minn.,  Santa  F^,  N.  Mex.,  and  Yankton,  Dak., 
from  January  to  October,  1877,  inclusive. 

Mr.  O.  S.  McNeill,  Davenport,  Iowa,  furnished  December,  8,  1877,  with  meteorologi- 
cal sammaiy  from  December,  1876,  to  November,  1877,  inclusive,  monthly  amount  of 
rain-fall  and  greatest  daily  rain-fall,  dnring  the  years  1871,  1872, 1873,  1874,  1875,  1876, 
awl  to  include  November,  1877,  aud  means  for  each  season  in  the  year,-  beginning  with 
Dw-ember,  187(i,  and  ending  with  November,  1877,  at  Davenport,  Iowa. 

Me^'^rs.  Scudder  and  Carter,  New  York  City,  furnished  December  11,  1877,  with  rec- 
ord of  direction  and  velocity  of  win<l  and  state  of  weather  at  New  Haven  and  New 
London,  Coim.,  at  last  observation  of  November  11,  and  two  first  morning  observa- 
tions of  November  12,  1876. 

Dr.  C.  H.  Wilkinson,  Galveston,  Tex.,  furnished  Deceml)er  12,  1877,  with  statement 
of  monthly  mean  humidity  at  Galveston,  Tex.,  New  Orleans,  La.,  Mobile,  Ala.,  Jack- 
»n\ille.  Fla.,  Savannah,  Ga.,  and  Charleston,  S.  C,  from  January,  1875,  to  Novem- 
ber, 1877,  inclusive. 

Maj.  F.  U.  Farqnliar,  United  StatesCorpsof  Engineers,  Saint  Paul,  Minn.,  furnished 
Deeemljer  18,  1877,  with  record  of  daily  readings  of  river  gauges  at  Saint  Louis,  Mo., 
Keokuk,  Iowa,  Dubuque,  Iowa,  La  Crosse,  Wis.,  and  Saint  Paul,  Minn.,  from  August 
1, 1877,  until  close  of  navigation.  On  April  17, 1878,  with  statement  of  monthly  rain- 
fall at  La  Crosse,  W^is.,  Saint  Louis,  Mo.,  Dubuque,  Iowa,  and  Keokuk,  Iowa,  from 
Joly,  1876,  to  December,  1877,  inclusive. 

Mwlical  Inspector  Greorge  Peck,  U.  S.  N.,  furnished  January  3,  1878,  with  record  of 
■onthly  mean  relative  humidity  at  Key  West,  Fla.,  during  the  years  1872  and  1873. 

Mr.  W.  J.  Wilmer,  Baltimore,  Md.',  fnniished  January  10,  1878,  with  record  of  daily 
mean  temperature  from  January,  1872,  to  Dec^imber,  1877,  at  Washington,  D.  C. 

Mr.  J.  L.  McWhorter,  chairman  of  the  meteorological  committee  of  tlie  board  of 
trade,  Oswego,  N.  Y.,  furnished  January  28,  1878,  with  a  record  of  t-emperature  and 
^aie  of  weather  at  tri-^laily  telegraphic  observations  during  the  months  of  March  and 
April,  1877,  at  Signal-Service  station  of  observation  at  New  Orleans,  La. 

Mr.  Speer,  No.  ii4  Warren  street.  New  York  City,  furnished  January  29,  1878,  with  a 
reeord  of  total  number  of  miles  traveled  by  the  wind  at  Cleveland,  Ohio,  To'.cdo,  Ohio, 
Baflalo,  N.  Y.,  and  New  York  City,  during  the  twenty-four  hours  ending  12  m.,  Decem- 
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ber  5,  1873,  and  o^:tified  copies  of  anemometer  record  sheets  from  those  statiooflfor  the 
same  period. 

Mr.  B.  F.  Bedortha,  Buffalo,  N.  Y.,  furnished  February  1, 1878,  with  record  of  high- 
est velocities  attained  by  the  wind  on  the  simmiit  of  Mount  Washinffton,  N.  H.,  for 
each  month  from  July,  1873,  to  December,  1877^  inclusive. 

Mr.  William  T.  Hallett,  New  York  City,  furnished  Febmarj^  4,  1878,  with  record  of 
monthly  mean  temperature  at  Memphis,  Tenu.,  and  New  York  City,  for  Jauuarj-,  Feb- 
ruary* and  March,  1876,  and  October,  November  and  December,  1877. 

Mr.  E.  M.  Hunt,  corresponding  secret ar>'  of  the  New  Jersey  8tate  Board  of  Healthy 
Metuchin,  N.  J.,  furnished  February  16,  1878,  with  a  record  of  meteorological  ob- 
servations taken  at  Signal-Service  station  of  observ'ation  at  Cope  May,  N.  J.,  during 
the  month  of  January-,  1878. 

Mr.  L.  M.  HoU'manji  Washington,  D.  C,  fiiniished  February  19,  1878,  with  a  reconl 
of  direction  of  wind  and  state  of  weather  at  Washington,  D.  C,  from  November  22  to 
November  27,  1875,  inclusive. 

Capt.  M.  R.  Brown,  Cori)8  of  Engineers,  U.  S.  A.,  Port  Eads,  South  Pass,  La.,  fiir- 
nished  weekly  with  river  reports  from  New  Orleans,  La.,  Vicksburg,  Miss.,  Nashville, 
Tenn.,  Cincinnati,  Ohio,  Pittsburgh,  Pa.,  Louisville,  Ky.,  Cairo,  111.,  Yankton,  Dak., 
Leavenworth,  Kans.,  Little  Rock,  Ark.,  Shreveport,  La.,  Keokuk,  Iowa,  and  Saint 
Louis,  Mo.,  from  January  1  to  June  30,  1^78. 

Brig.  Gen.  Benjamin  Alvord,  Paymaster-General,  U.  8.  A.,  famished  with  record  of 
monthly  rain-fall  at  Corinne.  IJtah,  from  July,  1871,  to  March,  1874,  inclusive,  and  at 
Salt  Lake  City,  Utah,  from  March,  1874,  to  January,  1878,  inclusive. 

Mr.  T.  R.  Butler,  president  of  the  Sixth  Avenue  Railroad  Company,  New  York  City, 
furnished  March  4,  1878,  with  record  of  daily  maximum  and  minimum  temperatures 
at  Albany,  N.  Y.,  during  months  of  January  and  February,  1877  and  1878,  and  Decem- 
ber, 1876  and  1877. 

Mr.  J.  J.  Boyd,  Milwaukee,  Wis.,  fiimished  March  6,  1878,  with  record  of  monthly 
amount  of  rain-fall  at  Bismarck,  Dak.,  from  October,  1874,  to  Januan»',  1878,  inclu- 
sive. 

Capt.  C.  P.  Patterson,  Superintendent  United  States  Coast  Survey,  furnished  Martrh 
6,  1878,  with  record  of  daily  maximum,  minimum,  and  mean  temperatures  at  Island 
of  Saint  Paul,  Alaska,  from  July  1  to  September  2,  1876 ;  record  of  barometer,  ther- 
mometer, rain-fall,  and  prevailing  direction  of  wind  at  same  place  for  July  and  Au- 
gust, 1876;  record  of  maximum,  minimum,  and  mean  temperature  at  Saint  Michaels, 
Norton  Sound,  Alaska,  from  July  1,  1876,  to  June  30^  1877,  and  record  of  barometer, 
thermometer,  rain-fall,  and  prevailing  direction  of  wind  at  Saint  Michaels  from  July, 
1876,  to  June,  1877^,  inclusive. 

Mr.  C.  M.  Parks,  W^aahington,  D.  C,  furnished  March  8,  1878,  with  statement  of 
mean  barometer,  thermometer,  and  humidity,  total  rain-fall,  maximum  and  mini- 
mum temperature,  pre^vailing  direction  of  wind,  total  movement  of  wuid,  maximiuu 
velocity  of  wind,  number  of  days  on  which  rain  or  snow  fell,  and  range  of  temjier- 
ature,  at  Salt  Lake  City,  Utah,  for  each  month  in  the  year  1877. 

Messrs.  Davis  &  Mur^niy,  contractors,  Washington,  D.  C,  furnished  March  11, 1878, 
with  record  of  rain-fall  at  Washington,  D.  C,  during  the  months  of  St^jitem ber,  Octo- 
ber, November,  and  December,  in  the  years  1873,  1874,  1875,  1876  and  1877  ;  also,  copy 
of  record  of  Draper's  self-registering  rain-gauge  at  office  of  the  Chief  Signal-Officer 
of  the  Army,  Wasliington,  D.  C,  covering  the  period  from  September  1  to  December 
31,  1877. 

Mr.  S.  J.  Gibnan,  land  commissioner,  Kansas  Pacific  Railroad,  Salina,  Kans.,  fur- 
nished March  14,  1878,  with  record  of  monthly  amount  of  rain-fall  at  Leaven wonii, 
Kans.,  from  September,  1871,  to  Febniarj',  1878,  and  at  Do<lge  City,  Kans.,  from  Octo- 
ber, 1874,  to  February,  1878,  inclusive. 

Messrs.  Bancroft  &  Co.,  San  Francisco,  Cal.,  fiimished  March  18,  1878,  with  reconl 
of  amount  of  rain-fall  at  San  Diego,  Cal.,  from  November,  1871,  to  February,  1878. 

Dr.  C.  E.  Cady,  Philaclelphia,  Pa.,  furnisheil  April  1, 1878,  with  record  of  daily  mean 
temperature,  humidity,  and  movement  of  wind  trom  May  15  t-o  31,  lb77,  inch  give,  and 
from  October  15  to  31,  1877,  inclusive;  also  monthly  mean  temperature  and  humidity, 
and  total  and  mean  monthly  movement  of  wind,  during  the  monlhs  of  June,  July, 
August  and  September,  1877,  at  Atlantic  City,  Bamegat,  and  Cape  May,  N.  J. 

Mr.  H.  W.  Farley,  Chicago,  111.,  furnished  March  27,  1878,  with  record  of  preva'liug 
direction  of  wind  and  total  movement  of  wind  (monthly)  at  Omaha,  Nelir.,  from  Jan- 
nary,  1876,  to  December,  1877,  inclusive. 

Messrs.  Thomas  &  Binl,  Portland,  Me.,  furnished  on  April  1,  1878.  with  record  of 
direction  and  velocity  of  wind  and  state  of  weather  at  Wood's  Holl,  Ma^s.,  at  each 
obser\'ation  taken  at  the  Signal-Service  station  of  observation  at  that  point  from  11.26 
p.  m.  of  February-  18  to  12.26  p.  m.  of  Febniarv'  20,  1878;  also,  on  April  9,  1878,  with 
record  of  direction  and  velocity  of  wind  at  WootUs  Holl,  Mass.,  on  February  19,  1878. 

Col.  S.  T.  Abert,  United  States  Civil  Engineer,  Washington,  D.  C,  furnished  April 
9,  1878^  with  record  of  gales  on  the  North  Carolina  coast  during  the  years  1876  and  1877. 
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Rear- Admiral  R.  H.  Wyman,  U.  8.  N.,  WaMhinjjfton,  D.  C,  furnished  May  1,  1878, 
with  record  of  monthly  mean  barometer  at  Boston,  Ma«s.,  New  York  City,*Phila<lel- 
phia,  Pa.,  and  Norfolk,  Va.,  from  Januar>%  1871,  to  March,  1878,  and  at  Washington, 
D.  C,  from  January,  1871,  to  Aiiril,  1878,  inclusive. 

Capt.  W.  S.  Stanton,  Gorjis  or  Engineers,  U.  S.  A.,  headquarters  Dejmrtment  of  the 
Platte,  Omaha,  Nebr.,  fumislifMl  on  May  1,  1878,  with  n»cord  of  barometer  (original 
ivadings  and  correcte<l)  and  attached  and  exposecl  thermometers  at  Cheyenne,  Wyo., 
from  July  10  to  Noveml)er  3, 1877,  inclusive,  at  9.44,  7,  and  10.1)9  a.  m.,  and  2,  2.44,  and 
9  p.  m.,  each  day.  On  June  13,  1878,  with  record  of  wet-bulb  thermometer  at  Chey- 
enne, Wyo.,  from  July  10  to  Noveml»er  3,  1877,  at  six  daily  observations.  On  June 
25,  1878,  with  neord  of  original  readings  of  barometer  and  attached  and  dry  and  wet 
bnlb  thermometers  fr«>m  May  20  to  May  25,  1878,  inclusive,  at  each  of  the  st^ven  daily 
observations  taken  at  the  8ignal-S«*rvice  station  at  Cheyenne,  Wyo. 

Lieut.  Robert  London,  Fifth  lJnite<l  States  Cavalry,  Fort  D.  A.  Russell,  Wyo.,  fur- 
nished, May  1,  1878,  with  record  of  mean  daily  and  monthly  humidity  at  Cheyenne, 
Wyo.,  and  W^ashington,  D.  C,  from  November  1,  1877,  to  March  31,  1878. 

Pennsylvania  Railroiul  Company,  Philadelphia,  Pa.,  furnished  May  7,  1878,  with 
Ffcord  of  maximnm,  niininuim,  and  mean  temperatures,  mean  n^lativc  humidity,  and 
nomber  of  rainy  days  for  each  month  ftt)m  January,  1874,  to  December,  1877,  inclusive^ 
at  Atlantic  City,  Baniegat,  and  Cai>e  May,  N.  J.,  and  Phila<lelphia,  Pa. 

Mr.  Wm.  H.  Condon,  Chicagc»,  111.,  ftiniished,  May  9,  1878,  with  record  of  direction 
and  velocity  of  wind  at  nii<biight  observation  of  August  9,  1872,  at  Es<'anaba,  Mich. 

Mr.  E.  M.  Hunt,  corn*s^»onding  secretar>'  of  the  New  Jersey  State  boanl  of  health,, 
fhmishecl,  May  18, 1878,  with  a  record  of  observations  taken  at  Signal-Service  station  at 
Cape  May,  N.  J.,  during  the  month  of  April,  1878. 

Mr.  Alfiert  C.  Savage,  Fremont,  Dwlge  County,  Nebraska,  furnished,  May  24,  1878,. 
with  reconl  of  total  monthly  rain-fall  at  Omaha,  Nebr.,  for  each  month  from  September, 
1871,  to  Ai»ril,  1878,  inclusive. 

Lieut.  D.  A.  Lylc,  Onlnance  Corps,  United  States  Army,  Sandy  Hook,  N.  J.,  fur- 
nished, Mav  2S9,  1878,  with  reconl  of  hourly  velocity  of  wind  at  Sandy  Hook,  N.  J.,  on 
May  7,  8,  10,  11.  13  and  14, 1878. 

Mr.  John  L.  Wilson,  Kaston,  Pa.  furnished,  June  5,  1878,  with  statement  showing; 
annual  amounts  of  rain-fall  from  1825  to  1867  at  Philaclelphia,  Norristown,  Morrisville,. 
andEaston,  Pa.,  and  LamlM^rtville,  N.  J.,  and  amounts  of  rain-fall  at  Phila4lelphia,  Pa.,, 
for  the  years  1871  to  1877,  inclusive. 

The  mayor  of  Savannah,  Ga.  (for  Commander  C.  S.  Norton,  U.  S.  N.,  light-house 
inspector)*  fnniished,  June  7,  1878,  with  record  of  number  of  days  <m  which  fog  was. 
rep«»rted  at  United  States  Signal-Service  station  on  Tvbee  Island,  Georgia,  from  June 
11. 1874,  to  April  M),  1878. 

Messrs.  Gierke  &  Nienfann,  Baltimore,  Md.,  furnished,  June  11,  1878,  with  record  or 
monthly  amoont«  of  rain-fall  at  Louisville,  Ky.,  fit)m  Octoln^r,  1871,  to  May,  1878,  in- 
dunive, 

Mr.  F.  C,  Brunck,  Buffalo,  N.  Y.,  furnished,  June  19, 1878,  with  record  of  mean  max- 
imum temperature  iu  the  months  of  January  and  July,  1871  to  1877,  inclusive,  at  Al- 
bany, N.  Y.,  Boston,  Mass.,  Chicago,  111.,  Detroit,  Mich.,  Los  Angeles,  Cal.,  Milwaukee, 
Willi.  Philadelphia,  Pa.,  San  Francisco,  Cal.,  Omaha,  Nebr.,  and  Saint  Louis,  Mo.;  also- 
annual  mean  tenii>erature  during  the  years  1871  to  1877,  inclusive,  and  monthly  mean 
temperature  during  the  months  of  January*,  February,  July,  and  August  in  the  same 
yeara,  and  January  and  February,  1878,  at  Buffalo,  N.  Y. 

N<rrE. — The  foregoing  table  exhibits  only  the  data  furnished  directly  from  the  cen- 
tral office  at  Washington.     Applications  were  constantly  being  made  cluring  the  year 
for  Iwal  data  to  the  observers  in  charge  of  the  different  stations  throughout  the  United 
States,  aQ<l  which,  by  direction  of  the  Chief  Signal-Officer,  were,  in  most  cases,  8ux>- 
plied. 


Paper  6. 
List  of  publications  received  during  ike  fiscal  year  ended  June  30,  1878. 

.\nales  del  Ministeriode  Fomentode  la  Reptiblica  Mexicana.    Tomo  1.    Marzo  de  1877^ 
Ajftrononusche,  Magnetische  iind  Meteorologische  Beobachtuni^en  an  der  K.  K.  Stem^ 

warte  zu  Prag  im  Jahre  1876.     Von  Carl  Homsti^in.     Praj?,  1877. 
Soppleraento  afia  meteorologia  Italiana.     Anno  1876.     Fascicolo  IV.     Roma,  1877. 
Dent«clie  Seewarte.     Mouatliche  Cbersicht  der  Witterung.     December,  1876-Septem- 

ber,  1877. 
(Publications  of  the  Egyptian  General  Staff.)    Provinces  of  the  Equator.     Summary 

uf  letters  and  reports  of  His  Excellency  the  Governor-General.     Cairo,  18^. 
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Quarterly  Weather  Report  of  the  Meteorological  Office,  London.  Part  IV,  October — 
December,  1674.     Part  I,  January — March,  1875. 

Papers  and  Proceedings  and  Report  of  the  Royal  Society  of  Tasmania  for  1875. 

Tables  for  the  reduction  of  nieteorological  observations  in  India.  By  H.  F.  Blandford. 
Calcutta,  1876. 

lastructions  to  M*»-teorological  Observers  in  India,  being  the  first  part  of  the  Indian 
Meteorologists*  Vade-Mecum.     By  Henry  F.  Blandford.     Calcutta,  1876. 

M**teorology  of  India;  seoonl  part  of  Indian  Meteorologists'  Vnde-Mecuni. 

Die  Monsune  und  das  Kliuia  ludiens.     Vo:i  Dr.  A.  Waeikof.     Singapore,  Juni  1876. 

Reports  on  the  Meteorological,  Magnetic,  and  other  Observatories  of  the  Dominion  of 
Canada  for  the  year  1876.     Ottawa,  1877. 

Hourly  Readings  Vrom  the  Self-recording  Instrument*  at  the  Seven  Observatories  in 
connection  with  the  Meteorological  Office,  London.     January — September,  1877. 

D;iily  Weather  Reports  of  the  Meteorological  Office,  London.  January  1— June  30, 
1877,  and  July  1— December  31, 1877. 

O.i  the  Physical  Explanation  of  the  Inequality  of  the  Two  Semi-diurnal  OsciUations  of 
Barometric  Pressure.  By  Henry  F.  Blandford.  (Pamphlet.)  Read  August  2, 
1876. 

Report  on  the  Administration  of  the  Meteorological  Department  of  the  Government  of 
In<lia  in  1875-76. 

Report  on  the  Meteorology  of  India  in  1875.     By  Henry  F.  Blqndford. 

Results  of  Meteorological  and  Magnetical  Observations  at  Stonyhurst  College  Observ- 
atory for  1876. 

Quarterly  Journal  of  the  Meteorological  Societv,  London.  July,  1877,  and  October, 
1877. 

Meteorological  Observations  at  Stations  of  the  Second  Order  for  the  year  1876.  Part 
1.     January^  August.     London,  1877. 

Proceedings  of  the  Belfast  Natural  History  and  Philosophical  Society  for  the  session 
of  1876-'77.     Belfiist,  1877. 

Report  of  the  Meteorological  Committee  of  the  Royal  Society  for  the  Period  of  Seven- 
teen Months,  ending  May  31,  1877. 

An  improved  form  of  Mercurial  Barometer.     By  Richard  Eaton  Power. 

Negretti  &  Zambra's  Encyclopiedic,  Illustrated  and  Descriptive  Catalogue  of  Instru- 
ments.    London . 

A  Treatise  on  Meteorological  Instruments.     By  Negretti  &  Zambra.    London,  1864. 

Results  of  AstronomicalObservations  made  at  the  Royal  Observatory,  Cape  of  Good 
Hope,  during  the  year  1874,  under  the  direction  of  Edward  James  Stone,  M.  A. 
Cape  Town,  1877. 

Tenth  Annual  Report  of  the  Department  of  Marine  Fisheries  for  the  fiscal  year  ended 
June  30,  1877.     Ottawa,  1878. 

Supplement  to  the  Tenth  Annual  Report  of  the  Department  of  Marine  and  Fisheries, 
for  the  fiscal  year  ended  30th  June,  1877,  being  a  list  of  lights  on  the  coasts,  rivers, 
and  lakes  of  the  Dominion  of  Canada,  on  the  Slst  dav  of  December,  1877.  Ottawa, 
1878. 

Sunspots  and  Rain-fall,  by  Charles  Meldnim.     (Pamphlet.)    Mauritius . 

Stonyhurst  College  Obst?rvatory — .  Results  of  Meteorological  aud  Magnetical  Obser- 
vations, 1877. 

Indian  Met<eorological  Memoirs,  l>eing  occasional  discussions  and  compilations  of 
meteorological  data  relating  to  India  and  the  neighboring  countries,  published  un- 
der the  direction  of  Henry  5\  Blandford.     Vol.  1,  Part  I.     Calcutta,  1876. 

Report  of  the  Vizagapatam  and  Backergunge  Cvclones  of  October,  1876.  By  J.  Elliot. 
Calcutta,  1877. 

Astronomical  Obsei-vations  made  at  the  Roval  Ob8ei*vatory,  Edinburgh.  By  Piazzi 
Smyth.     Vol.  XIV,  for  1870-77.     Edinburgh,  1877. 

Results  of  Meteorological  Observations  made  at  the  Radcliffe  Obser\'atory,  Oxford,  in 
the  year  1875,  under  the  superintendence  of  the  Rev.  Robt.  Maine.     Oxford,  1878. 

Instructions  to  observers  connected  with  the  Meteorological  Service  of  the  Dominion 
of  Cana<la.     By  G.  T.  Kingston,  M.  A.     Toronto,  1878. 

Meteorological  Observations  at  stations  of  the  second  order,  for  the  year  1876.  Part  H, 
S<ip-;-Dec.,  with  the  Aimual  Smnmaries,  compiled  for  the  Quarterly  Weather  Reports, 
published  by  direction  of  the  Meteorological  Council.     London,  i878. 

Journal  of  the  Roval  United  Service  Institution,  No.  XCV,  Vol.  XXII,  1878,  and  appen- 
dix to  Vol.  XXI.     London,  1878. 

Magnetic  Observations  taken  during  the  Transit  of  Venus  Expedition  to  and  liom 
Kerguelen  Island.     By  the  Rev.  S.  J.  Perry,  F.  R.  S. 

Sussex  Meteorology,  for  the  years  1871,72,73.  By  Fred.  Ernest  Sawyer.  (3  pam- 
phlets. ) 

Why  the  barometer  does  not  always  indicate  real  vertical  pressure.  By  Robert  Ten- 
nent.     (Pamphlet.) 
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On  the  Meteorological  Observations  made  in  the  Norwegian  Deep-Sea  Research  Expe- 
dition, in  the  summers  of  1876  and  1877.     By  Prof.  H.  Mohn.     (Pamphlet.) 
Proceedings  of  the  Literary  and  Philosophical  Society,  of  Liverpool,  during  the  sixty- 
sixth  session,  1876-'77,  No.  XXXI. 

The  Argentine  Republic,  written  in  German.  By  Richard  Napp,  assisted  by  several 
fellow  writers,  for  the  Central  Argentine  Conmxission,  on  the  Centenary  Exhibition 
at  Philadelphia.     Bnenos  Ayres,  1876. 

Annnal  Re|)ort  upon  the  Geographical  Surveys  west  of  «the  One  hundredth  meridian, 
in  California,  Nevada,  Utah.  Colorado,  Wyoming,  New  Mexico,  Arizona,  and  Mon- 
tana.   By  Lieut.  G«o.  M.  Wneeler,  U.  S.  A.,  witli  Topographical  Atlas. 

Annual  Report  of  the  Smithsonian  Institution  for  1876. 

Report  aiK)n  United  States  Geographical  Surveys  west  of  the  One  hundredth  meridian, 
in  charge  of  First  Lieut.  Geo.  M.  Wheeler.  Vol.  IV.  Paleontology.  Washington, 
D.  C. 

Pi>eliminary  report  upon  a  reconnaissance  through  Southern  and  Southeastern  Nevada, 
male  in  1869,  by  First  Lieut.  Geo.  M.  Wheeler.     Washingtcm,  D.  C. 

Rules  and  regulations  for  the  government  of  the  Ordnance  Department.    Washing- 

.    ton,  D.  C,  1877. 

On  the  Larval  Characters  and  Habits  of  the  Blisterbeetles  belonging  to  the  Genera 
Macrobasis  Lee,  and  Epicauta  Fabr.,  with  remarks  on  other  species  of  the  Family 
Melvoidse.     By  Charles  V.  Riley. 

Professional  papers  of  the  En^neer  Department  United  States  Army,  No.  18.  Report 
of  the  Geological  Exploration  of  the  Fortieth  Parallel,  by  Clarence  King.  Wash- 
ington, 1877. 

American  E]>heraeris  and  Nautical  Almanac  for  the  years  1878  and  1880. 

Annnal  Report  of  the  Director  of  tjie  Harvard  College  Observatory,  presented  to  the 
visiting  committee  Noveml>er2l>,  1877.     By  Prof.  Edwanl  C.  Pickering  (Pauiphlet.) 

Transactions  of  the  Connecticut  Academy  of  Arts  and  Sciences.  Vol.  IV,  Part  1. 
New  Haven-  1877. 

Meteorological  Tables  and  Climatology  of  Vermont,  with  maps  showing  the  rain-fall ; 
also,  suggestions  and  directions  about  foretelling  storms.  By  Hiram  A.  Cutting, 
M.  D.     Montpelier,  1877. 

Annnal  Report  of  the  Quartermaster-General  to  the  Secretary  of  War,  for  the  fiscal 
year  ending  June  30,  1877. 

Annnal  Report  of  the  Commissary-General  to  the  Secretary  of  War,  for  the  fiscal  year 
ending  June  30,  1877. 

Annnal  Report  of  the  Surgeon-General  United  States  Army,  1877.     (Pamphlet.) 

Annnal  Report  of  the  Paymaster-General  of  the  Army,  1877.     (Pamphlet.) 

Annnal  Report  of  the  Secretary  of  War,  for  the  year  ending  June  30, 1877.     (Pamphlet. ) 

Annnal  Report  of  the  Register  of  the  Treasury,  for  the  fiscal  year  ended  June  30,  1877. 
(Pamphlet.) 

Annnal  Report  of  the  Conmiissioner  of  Agriculture  to  the  President,  November,  1877. 
(Pamphlet.) 

Annnal  Report  of  the  Commissioner  of  Internal  Revenne,  for  the  fiscal  vear  ended 
June  30,  1877.     (Pamphlet.) 

Annual  Report  of  the  Postmaster-General  of  the  United  States,  for  the  fiscal  year 
ended  June  30,  1877.     (Pamphlet.) 

Twelfth  Annnal  Report  of  the  Iowa  Institution  for  the  Education  of  the  Deaf  and 
Dumb,  at  Council  Blufi's,  for  the  years  1876  and  1877.     Des  Moines,  1877. 

Annnal  Report  of  the  Chief  of  Engineers  for  the  year  1877.     Part«  1  and  2. 

Contribntions  to  the  History  of  Medical  Education  and  Medical  Institutions  in  the 
Unit-ed  States  of  America,  1876,  prepared  for  the  United  States  Bureau  of  Educa- 
tion by  N.  S.  Davis.     Washington,  1877. 

Thirt«<enth  and  Fifteenth  Annual  Reports  of  the  Massachusetts  Agricultural  College. 
1876  and  1878. 

Twenty -ninth  Annnal  Rei>orfc  of  the  Cincinnati  Chamber  of  Commerce  and  Merchants' 
Exchange  for  the  year  ending  August  31,  1877.     Cincinnati,  1877. 

Annnal  Report  of  the  Secretary  of  the  Interior  on  the  Oyierations  of  the  Department 
for  the  fiscral  year  ending  Jnne  30,  1877.    W^ashington,  1877. 

Met^rological  Method.     By  Wm.  Blasius.     (Pamphlet.) 

List  of  Light-House«,  Lighted  Beacons,  and  Floating  Lights  on  the. 

List  of  Beacons,  Buoys,  Monuments,  and  other  day-marks  in  the  First  to  Thirteenth 
Li^ht-Honse  Districts.     Washington,  1877-78. 

Annnal  Report  of  the  Light-House  Board  to  the  Secretary  of  the  Treasury  for  the  fiscal 
year  ending  June  30,  1877. 

P  t)cefdings  of  the  Davenport  Academv  of  Natural  Sciences.     Vol.  2.     Part  1. 

U'ited  States  Geographical  Survevs  West  of  the  100th  Meridian  by  Lieut.  Geo.  M. 
Wheeler,  Corps  of  Enginetrs,  U.  S.  Army,  in  charge.    Vol.  II.    Astronomy  and  Baro- 
metric Hyjwsometry.     Washington,  1877. 
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Rpport  of  the  Commissioner  of  Education  for  the  year  1876.    Washington,  1878. 

T  wentietli  Annual  Report  of  the  Corporation  of  the  Chamber  of  Commerce  of  the  State 

of  N.  Y.  for  the  year  1877-78.     N.  Y.,  1878. 
Report  of  the  Denver  Board  of  Tra<le,  showing  tlie  Business  of  Denver  and  the  In- 
dustrial Product  of  Colorado  for  1877.     Denver,  1878. 
Reiiort  of  the  Harbor  Commissioners  of  the  port  of  Norfolk  and  Portsmouth.     Nor- 
folk, 1878. 
The  Relation  of  the  Navy  to  the  Commerce  of  the  U.  S.    A  letter  written  by  request 

to  the  Hon.  Leoiiold  Morse.     By  W.  Shufeldt,  Com^iander  U.  8.  N.     Washington, 

1878. 
Reduction  of  the  Barometer  to  the  Sea-Level  with  tables,  by  Charles  CarpmeaL    To- 
ronto, 1878. 
Aualles  del  Ministerio  de  Fomento  de  la  Republica  Mexicana.    Tomo  I;  Marzo  de 

1877 ;  Avril  de  1877.     Tomo  II,  Mayo  h  Octubre,  1877.     Mexico,  1877. 
Ministerio  de  Fomento  de  la  Republica  Mexicana  Boletino  Meteorologico  del  Observa- 

tdrio  Central,  mes  de  Marzo  de  1877. 
Astronomische,  Magnetische  und  Meteorolocische  Beobachtungen  an  der  K.  K.  Stem- 

warte  zu  Prag,  im  Jalire  1876.     Von  Carl  Hornst'ein.     Prag,  1877. 
Cartes  Synoptiques  Joumali^re^  Constniites  ]>ar  N.  Hoffmeyer,  Directear  de  Vlnstitnt 

M^t^orologique  Danois;  Juin-Novembre,  1»75. 
Studi  sulla  climat«logia  della  valle  d'Aosta.     Pel  P.  Francesco  Deuza,    Torino,  1877. 
La  Correspondenza  meteorologica  Italiana  Alpina-Appennina.   Relazione  del  P.   F. 

Deuza.     Roma,  1877. 
Supplemento  alia  meteorologia  Italiana.    Fascicolo  1,  2,  3  et  4,  1877. 
Deutsche  Seewarte. — Monatliche  Uebersicht  der  Witterung;  Juli,  1876;  Marz-Sep. 
'  1877. 
Mittheilnngen  der  Geographischen  Ge»ell8<rhaft  in  Hamburg,  1876-77.    Im  Auftrage 

des  Vorstandes  herausgegebeu  von  L.  Friederichsen.     Hamburg,  1878. 
Mittheilmigen  aus  dem  Grebiete  des  Seewesens.    Herausgegebeu  vom  K.   K.  Hydro- 

graphischen  Amte.    Marine  Bibliothek.    Vol.  iii  1875  u.    Vol.  iv  1876.    Pola,  1875-76. 
Schriften  des  Veroines  zur  Verbreitung  naturwissenschaftlicher  Kenntniase  in  Wien. 

Siebenzehnter  Band,  Jahrgang,  1876-77.     Wien,  1876. 
Met«orologisohe  Beobachtungen  auf  der  K.  K.  Stemwarte,  im  Jahre  1876.    Wien,  1877. 
Jahrbiicher  der  K.  K.  Central- Anstalt  tTlr  Meteorologie  und  Erdmagnetismns.    Von 

Ferdinand  Ozuaghi.    Neue  Folgen,  xii  Band.    Jahrgang  1875.    Wien,  1877. 
Quelques  remarques  k  propos  de  I'hiver  de  1876U1877,  periodicity  des  hi  vers  doux  et 

des  ^t^s  chauds.     Par  M.  Albert  Lancaster.     Bruxelles,  1877. 
Annuairo  de  L^Observatoire  Rovalde  Bnixelles,  1878,  45«  Ann6o.     Bruxelles,  1877. 
Memoire  sur  la  terajwrature  de  rair  k  Bruxelles,  1833-1872.     Par  Em.  Quetelet.     Bni- 
xelles, 1876. 
Annales  de  l'01>servatoire  Royal  de  Bruxelles,  publics  aux  frais  de  F^tat.     Tomes  23, 

24  &  25.     Bruxelles,  1874-75  &  1877. 
Aunuaire  de  VObservatoire  Royal  de  Bruxelles,  1877.    Bruxelles,  1876. 
Notices  Extraites  de  PAnnuaire  de  robservatoire  Royal  de  Bnixelles  ponr  1875  et 

1876. 
Essai  sur  la  Vie  et  les  Ouvrages  de  L.  A.  J.  Quetelet.  Par  Ed.  Mailly.  Bnixelles,  1875. 
Schweizorische   Meteorologische   Beobachtungen   zwolfter  Jalirgang    1875    &   1877, 

fiinfte  Liefening  und  dritte  und  vierte  Lioferung  1876  und  Stipplementband. 
Schweizerische  Meteorologische  Beobaclitungen  1875-76-77. 
Etude  sur  les  gramls  monvements  de  TAtmosphere  et  sur  le  Foehn  et  le  Sirocco  pendant 

Phiver  1876-1877.    Par  M.  H«^bert. 
Sur  la  p^riode  de  Froid  du  Mois  de  Ddcembre,  1875.    Par  M.  Em.  Qnet«let. 
Note  sur  la  temperature  do  Phiver  de  1874-1875.    Par  M.  Em.  Quetelet. 
Rapport  sur  les  obsenvations  m^teorologiques  faites  en  France  dans  les  ^coles  normales 

pnmaires  pendant  les  amines  m^t^Sorologiques  1874-1875  et  1875-1876,    Par  M.  Th. 

Monreaux. 
Atlas  des  monvements  sup^rienrs  de  Patmosph^re.     Par.  H.  Hildebrand  Hildebrandason. 

Stockhohn,  1877. 
Sur  lefl  An^mom^tres.    Par  Mr.  G.  A.  Hagemann.     Copenhagen,  1877. 
Aunuaire  de  P0b8<^rvatoire  de  Mont^ouris  jiour  Pan  1878. 
R6sum6  nK^t^orologique  de  Pann^e  1876  pour  Geneve  et  le  Grand  Saint-Bernard.     Par. 

E.  Plantamonr,  D6cembre,  1877.     Gren^ve,  1877. 
Observations  m^t^orolo^ques  horaires,  ex^cut^^s,  par  une  80ci<5t<5  d'^tndiants,  ^  L*Ob- 

servatoire  de  PUniversit^  D'Upsal,  du  30  Mai  1865  an  9  AoAt  1868,  continn^es  Jusqu*aa 

30  Novembre  suivant  an  moyen  d'Appareils  enregistreurs,  dirig6es  et  publi^ea.     Par. 

R.  Rubenson.     Upsal,  1877. 
Observations  m^t^orologiques  Suddoises  publi^es  par  PAcad^mie  Royale  des  Sciences 

de  Sukle.     Vol.  17,  1875.     Stockholm,  1878. 
R6suui6  den  Observations  Centralisi^es  pendant  Pann^  1877,  par  M.  G.  Lemoine,  sous 

la  direction  de  M.  E.  Belgrand,  et  Observations  sur  les  Cours  d'Eau  et  la  Pluio 

Ceutralis^es  pendant  PAnnie  1876.    Par  M.  M.  Belgrand  et  M.  G.  Lemoinc. 


REPORT   OF  THE   CHIEF   SIGNAL-OFFICER.  199 

Bnlletin  Mensuel  de  rObservatoire  Magn^tique  et  M^t^orologique  de  Zi-Ka-Wei.     Tome 

m,  ann^  1877. 
Jahrbiicher  des  NaAsauischen  Vereins  filr  Natiirkunde,  Jahrgang  XXIX  u.  XXX.    Wies- 
baden 1876  u.  1877. 
Ueber  die  Temperatur  von  Wien  nach  100  jiihrigeii  Beobachtungen.     Von  Dr.  J.  Haun, 
ActaHortiPetroiK>litaui.    ToinusIV,  Fanciculusl.,  II.  et  Supplenientum  ad  tomunlllet 

TouiiLs  V.     St.  Petersburg. 
VIII  und  IX.    Jabreabericht  der  Gronsh.  Badiscben  meteorologiscben  Centralstation, 

Carbmhe  fUr  daa  Jabr  1876-77.     Bearl>eitet  von  Oscar  Rupj^el. 
Kort  instrnktion  for  austallande  af  meteorologiska  Observationer.    Pa  R.  Rabenson. 

Stockholm,  1877. 
Das  Neue  Meteorologiache  Magnetische  Observatorium  fUr  St.  Pet-ereburg  in  Pawlow- 

ski.    Von  H.  Wild.     St.  Petersburg,  1878. 
Ob^enratorio  meteorologico  del  ateneo  municipal  de  Manila  bajo  la  direccion  de  los 
p.  p.  de  la  Compaflia  de  Jesus.    Observaciones  veriticadas  durante  el  alios,  1872-73. 
Manila,  1877-78. 
Mittlere  Orter  von  Fixstemen  bezogen  auf  das  Mittlere  Aequlnoctium  1870.    Von  P.  G. 

StraMer  (Pamphlet).     Kreuzmilnster,  1877. 
Magnetiscbe  Inelinationen  in  Tidis,  1870-76.     H.  Kiefer.     Tiliis,  1877. 
Le  Foehn  du  Greenland.     Par  N.  Hoflfmeyer. 

Contributions  dk  la  climatologie  du  Dauemark.    Re«ultats  d'observations  faites  k  4  sta- 
tions pendant  15  ann^es.     Copenhagen,  1877. 
Repertorinm  fiir  Met-eorologie,  herausgegeben  von  der  Kaiserlichen  Akademie  der  Wis- 

semichaften.     Redigirt  von  Dr.  H.  Wild.     Band  V.  Heft  2.     St.  Petersburg,  1877. 
Die  Temperatur- Verhiiltnisse  des  Russischen  Reiches  auf  Veranlassung  Seiner  Excel- 
lenz  des  Herm  Ministers  der  Reichndoniiiuen.     P.  A.  Walnew,  kritisch  Iwarbeitet  von 
H.  Wild.     Naturforscheude  Gesellschaft  in  Emden,  1876.     Emden,  1877. 
Monatliche  Berichte  iiber  die  Resultate  aus  den  meteorologiscben   Beobachtungen, 
aDg«!st-ellt  an  den  Koniglich  Sachsischen  Stationen  im  Jahre  1876.    Von  Dr.  C.  Bruhns. 
Leipzig,  1877. 
Tentamen  Ro«uimm  Monographiie  auctore  E.  Kegel.    St.  Petersburg,  1877. 
I'eber  die  jetzigen  Verhiiituisse  im  Sildlichen  Galla-Lande  und  Wito.    Von  Dr.  G. 

A.  Fischer, 
iskeresjnen  den  29de-30te  Marts  1875  af  H.  Mohn.     (Pamphlet.) 
Zehnjahiige  Mittelwerthe  1836  bis  1875  nebst  neunjahrigen  StundenmitteIn  1867  bis 

1875  fiir  Dorpat.    Von  Dr.  Karl  Weihrauch. 
Jihrbnch  des  Norwogischen  Meteorologiscben  Instituts  fiir  1875.     Von    H.    Mohn. 

Cbristiania,  1877. 
Meteorologische  Beobachtungen  angestellt  in  Dorpat  im  Jahre  1875.    Von  Prof.  Arthur 

von  Oettingen  und  Prof.  Karl  Weihrauch.     Zehnter  Jahrgang  II,  Band,  Heft  5. 
Ohservacfies  das  estacoes  internacionaes  Portugnezas  seguudo  o  piano  adoptado  no 

congre«io  meteorologico  de  Vienna  de  Austria,  1875,  1876  e  1877.     Lisboa,  1878. 
Tebersicht  UlHjr  die  Witterungs verbal tnisse  des  Monat-s  Januar-Dccember   1877  nach 
den  Beobachtungen  der  Wilrtt.  Stationen.    Meteorologische  Centralstation  Stutt- 
gart.    Resultate  von  Monat  Januar-Dec.  1877. 
JahrbHcher  der  Kon.  ung.  Central-Anstalt  fur  Meteorologie  und  Erdmagnetismus 
nnter   Mitwirkung  der  Observatoren  Ignats  Kurliinder  und  Dr.  Ludwig  Gniber, 
herausgegeben  von  Dr.  Guido  Schonzl,  V  Band,  Jahrgang  1875.    Budapest,  1877. 
Aittronomische  und  Meteorologische  Beobachtungen  an  der  K.  K.  Sternwarte  zu  Prag 

im  Jahre  1877. 
Meteorologisk  Aarbog  for  1876, 1877.    Uudgivet  af  det  Danske  Meteorologiske  Institut. 

Copenhagen,  1877-78. 
Annalen  des  Physikalischen  Central-Observatoriums.    Herausgegeben  von  H.  Wild. 

Jahrgang  1876.     St.  Petersburg,  1877. 
B'llletino  M 'teorologico  deirOsservatorio  del  R.  CoUegio  Carlo  Alberto  in  Moncalieri 

Direttore  P.  Francesco  Deuza,  Barnabita.    Aprile  al  Agosto,  1876. 
Bnlletino  Meteorologico  dell'Dsservatorio  del  Collegio  Romano. 
Meteorologia  Italiana.     BoUetino  meteorologico  mensile. 
BiUetin  mot^rologi que  mensuel  del  I'Observatoire  de  rUniv^rsite  d^UpsaL 
SymoQj's  Moathly  Meteorological  Magazine.  July,  1877-June,  1878. 
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Paper  7. 

Showing  stations  inspected,  hy  whonij  and  when  inspected,  daring  the  fiscal  year  ending  June 

30,  1878. 


Station. 


Albuquerque,  N.  Mex 
Atlantic  City,  N.J... 


Aujnista,  Ga   

Baltimore,  Md 

Bamegat,  N.  J 

B<*len.  K.  Mex .... 

Boeme,  Tex 

Brownsville,  Tex  . 

Cairo,  lU 

Camp  Bowie,  Ariz 
Camp  Grant,  Aiiz. 
Campo,  Cal 


Cape  May,  N.  J 

CharleHton,  S.  C 

Cheyenne,  \Vyo  ........ 

Chicaco,  111 

Cleveland  Ohio 

Cincinnati,  Ohio 

Coleman  City,  Tex.... 

Concho,  Tex*  

Corsicana,  Tex 

Davenport,  Iowa 

Dead  wood,  Dak 

Denver,  Colo 

Detroit.  Mich 

Diwljie  City,  Kana 

Dubuque,  Iowa 

Edinburg,  Tex 

Erie,  Pa 

Florence,  Ariz 

Fredericksburg,  Tex.. 
Fort  Bayard,  N.  Mex. . 
Fort  Craig,  N.  Mex  . . . 
Fort  Selden,  N.  Mex  . . 

Galveston,  Tex 

Grand  Haven,  Mich. . . 

Indianapolis,  Ind 

ludifinola,  Tex 

Jackwmville,  Fla 

Keokuk,  Iowa 

Key  West,  Fla 

Knoxville,  Tenn 

La  Ci-osse,  Wis 

La  Mesilla,  N.  Mex  . . . 
Leaven  worthy  Kans. . . 
LoH  Lunas,  ^.  Mex  . .  . 

Louisville,  Kv 

Ly uchburg,  va 

Mason,  Tex 

Maricopa  Wells,  Ariz. 

McKavett,  Tex 

Melvin  Station,  Ariz  . . 

Mem))his,  Tenn 

Milwaukee,  Wis 

Mobile.  Ala 

Montgomerv,  Ala 

Nashville,  I'enn 

New  Orleans,  La 

Norfolk,  Va 


North  Platte,  Nebr... 

Omaha,  Nebr 

Oswego,  N.  Y 

Philadelphia,  Pa 

Plirenix,  Ariz 

Pike's  Peak.  Colo 

Pittsburgh,  Pa 

Port  Huron,  Mich 

Prescott,  Ariz    

,Punta  Rassa.  Fla 

Rio  Grande  City,  Tex. 

Saint  Louis,  Mo 

Saint  Mark's,  F\& 

S:iint  Paul,  Minn 

Salt  Lake  City,  Utah.. 
San  Antonio,  Tex 


Name  of  inspector. 


First  Lieut.  A.  W.  Greelv,  acting  signal-officer — 
Second  Lieut.  James  Alfen,  acting  signal-officer  . 
First  Lieut  John  McClcUau,  acting  sigual-oHicer 

do 

Second  Lieut. 

First  Lieut 

First  Lieut. 

First  Lieut.  George  S.  Grimes,  acting  signal-ottic«r. 

do 

First  Lieut.  John  McClellan,  acting  signal-officer  . . 

First  Lieut  A.  W.  Greely,  ai-ting  signal-officer 

do 

do 

Second  Lieut.  Philip  Reade,  acting  signal-officer  . . . 
First  Lieut,  John  McClellan,  acting  signal-officer. . . 

do 

First  Lieut  J.  A.  Buchanan,  acting  signal-officer. . . 

do 

do 

do 

First  Lieut  George  S.  Grimes,  acting  signal-c^cer. 

do 

First  Lieut  John  McClellan,  acting  signal-officer  . . 
First.  Lieut  J.  A.  Buchanan,  acting  signal-officer  . . 
do 


do. 
do. 
do. 
do. 


First  Lieut.  George  S.  Grimes,  acting  signal-officer. . . 

First  Lieut  J.  A.  Buchanan,  acting  signal-officer 

First  Lieut  A.  W.  Greely.  acting  signal-offic«r 

First  Lieut.  George  S.  Grimes,  acting  signal-officer. . . 

First  Lieut.  A,  W.  Greely,  acting  signal-officer 

do ' , 

do 

First  Lieut.  John  McClellan,  acting  signal-officer — 

First  Lieut  J.  A.  Buchanan,  acting  signal-officer 

do   

First  Lieut.  John  McClellan,  acting  signal-officer 

do  '. 

First  Lieut  J.  A.  Buchanan,  acting  sipml-officer 

First  Lieut  John  McClellan,  acting  signal-officer  — 

do ". 

First  Lieut.  J.  A.  Buchanan,  acting  signal-officer 

First  Lieut  A.  W.  Greely,  actin*:  signal-officer 

Fii  St  Lieut  J.  A.  Buchanan,  acting  signal-officer 

First  Lieut.  A.  W.  Gn*ely,  acting  signal-officer 

First  Lieut.  J.  A.  Buchanan,  acting  signal-officer  — 

Fiiut  Lieut  John  McClellan,  acting  signal-officer 

First  Lieut  Georite  S.  Grimes,  acting  signal-officer. . . 

Fii-st  Lieut.  A.  W.  Greely,  actiug  signal-offici'r 

First  Lieut.  George  S.  Grimes,  acting  signal-officer.. 

A.  W.  Greely,  actiug  signal-officer  

John  McClellan,  act&g  signal-officer — 
J.  A.  Buchanan,  acting  signal-officer  ... 
John  McClellan,  acting  signal-officer  . . . 


Fii-st  Lieut. 
First  Lieut. 
First  Lieut. 
First  Lieut. 

do 

do 

do 

Second  Lieut.  James  Allen,  acting  signal-officer. . . 
First  Lieut.  John  McClellan,  acting  signal-officer. . 
First  Lieut.  J.  A.  Buchanan,  acting  signal  officer. . 

do 

do 

St^cond  Lieut.  James  Allen,  acting  signal-officer  . . . 

First  Lieut.  A.  W.  Gre<»ly,  acting  signal-officer 

First  Lieut.  J.  A.  Buchanan,  a<;ting  signal-officer. . 

do 

do 

First  Lieut.  A.  W.  Greely,  acting  signal-officer 

First  Lieut.  John  McCh'llan,  actm|2:  signal-officer. . 
First  Lieut.  George  S.  Grimes,  acting  signal-officer 
First  Lieut.  J.  A.  Buchanan,  acting  signal-officer. . 
First  Lieut.  John  McClellan,  acting  signal-officer. . 
First  Lieut.  J.  A.  Buchanan,  acting  signal-officer. . 

do '. 

Yint  Lieut  George  S.  Grimes,  acting  signal-officer 


Date. 


July  20,  1877. 
January  10-15,  1878. 
June  27-20.  1878. 
Feb.  28-Mar.  1, 1878, 
Januarj-  21-25, 1878. 
May  6,  1878. 
JulV  21,  1877. 
November  28.  1877. 
March  13. 1878. 
May  28, 29, 1878. 
August  5,  6,  1877. 
August  9,  1877. 
Sept  18, 19, 1877. 
September  2«,  1877. 
June  25,  28,  1878. 
February  18-25, 1878. 
March  13,  14,  1878. 
February  15-17, 1878. 
Jan.  31-Feb.  3,  1878. 
June  1^11,  1878. 
Octolier  28.  1877. 
Novembers,  1877. 
May  9, 10, 1878. 
March  1-3,  1878. 
Mav  8,  9 ,  1878. 
April  17,  19,  1878. 
Ftibniarv  8-10   1878. 
May  17-18. 1878. 
February  27. 28, 1878. 
March  16,  1878. 
January  27-29, 1878. 
Augusf  16,  1877. 
November  26,  1877. 
August  2,  3.  1877. 
July  -22,  2.3,  25,  1877. 
Julv  26,  27,  30,  1877. 
Mav  1-3,  1878. 
Feliruarv  13, 14, 1878. 
Mav  31-^une  3, 1878. 
May  »-5,  1878. 
March  20.  1878. 
March  5, 6,  1878. 
March  2ft-29,  1878. 
June  3,  4,  1878. 
February  21,  22, 1878. 
July  28,  "29.  1H77. 
May  20-26.  1878. 
July  21,  1877. 
June  ♦-«,  1878. 
February  6-8,  1878. 
Novemlwr  25, 1877. 
August  28, 1877. 
NovemlM'r  2:^,1877. 
August  23, 24, 1877. 
May  22-25, 1878. 
Fe6nmr>' 18-20, 187a 
April  20^,  1878. 
April  23.  24, 1878. 
May  30-June  J,  1878. 
April  2.V.28, 1878. 
July  7-10, 1877. 
Feb'ruarv  a-5, 1878. 
March  11, 12, 1878. 
March  7-10, 1878. 
June  20-,Tnlv  6, 1878. 
Januarj' 29-31. 1878. 
August  27. 1877. 
April  28,  29. 1878. 
January  24-26, 1878. 
FebruarA  11,12. 1878. 
Aug.  20-22,  25, 1877. 
April  3-5, 1878. 
March  22, 1878. 
May  27-30, 1878. 
Ajifil  16, 17, 1878. 
FebniftiT  23-25. 1878. 
March  lft-22, 1878. 
December  2, 1877. 
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Paper  7. — Showing  stations  inspectedf  hy  whom,  and  when  inspects,  j-c. — Contiuued. 


Stotion. 


Name  of  inspector. 


San  Diejifo,  Cal 

Sandaskv.  Ohio 

SMta  F^,  N.  Mex 

SflraimalL  Ga 

Shrpreport,  La 

SAtpt  City,  X.  Mex 

SmithTille,  N.  C 

Staawiz,  Ariz 

Slofkton.Tex 

ToWo,  Ohio 

Triw  Alamda,  Aris 

Tncwn,  Arix ' 

Tybe«  lalaiMl,  6a 

Vicktiharj;,  MiM 

Tirpnia  City,  Mont 

WickenUurg,  Aria 

Wihninpton,  N.  C 

Wood'8  Roll  Mam 

Tnina,  Aria 


First  Lieut.  A-  W.  Greely,  acting  sigxuil-offirer 

First  Lieut.  J.  A.  ^uchaiian,  artiuf^  sipnal-officer , 

First  Lieut.  A.  W.  Greely,  acting  signal-officer 

First  Lieut.  John  McCleUan,  acting  signal-i>fficer 

do 

First  Lieut.  A.  "W.  Greely,  acting  sijpal-officer 

Second  Lieut.  James  Allen,  acting  sijpal-offiecr 

First  Lieut.  John  McClellan,  acting  signal-officer 

First  Lieut.  A,  W.  Greely,  acting  signal-officer 

First  Lieut.  George  S.  Grimes,  acting  signal-officer — 

First  Lieiit.  J.  A.  Buchanan,  acting  sigmd -officer 

First  Lieut.  A.  W.  Greely,  acting  signal-officer 

do 

First  Lieut.  John  McClellan,  acting  signal-officer 

do 

First  Lieut.  J.  A.  Buchanan,  acting  signal-officer 

First  Lieut.  A.  W.  Greely,  acting  »ignal-officer 

First  Lieut.  John  McCleflan,  acting  signal-officer 

Second  Lieut.  James  Allen,  acting  signal-officer 

First  Lieut.  A-  W.  Greely,  acting  signal-officer 

Second  Lieut.  Philip  Reade,  acting  signal-officer 


Date. 


Sent.  22-25. 1877. 
Ft-bruarv  4, 5, 1878. 
July  11-16, 1877. 
March  2-^,  8, 9, 1878. 
Mav  11-14, 1878. 
August  3, 1877. 
July  3-5, 1877. 
Feliruan  14, 15. 1878. 
August  ^,  1877. 
November  11, 1877. 
February  6, 7, 1878. 
August  11, 12, 1877. 
August  13-15, 1877. 
March  6. 7, 1878. 
May  18-20, 1878. 
April  2,  3, 1878. 
August  18. 19, 1878. 
February  11-13, 1878. 
February  2-4, 1878. 
Aug.  29,  30,  Sept.  1, 

1877. 
March  8,  1878. 


Paper  8. 
lint  of  places  for  which  stations  have  been  requested^  but  not  established  on  June  30,  1878. 


Place. 


Moikegon,  Mich. 


Manitowoc,  Wis . . 
HoroQ  City,  Mich. 


Xsckinac.  Mich  . . 

Kirhmottd,  Va 

Bodylahmd,  N.C. 


Lewes.  Del 

The  Parks  of  Colorado. 
Staten  Island 


Ckambersbnrg,  Pa. 
Wstertown,N.  Y.. 


Xeiua,Ofaio 

Port  Hope   

C1ianip«ugn.  111.  (Illinois  In- 
MtoiaTlTniTeraity ) . 

little  Bock,  Ark 


Jfltt^Mkh 


Hon.  H.  H.  Holt,  Michigan  legislature,  inclosing  petition 
of  99  citizens. 

Boanl  of  Tra<le,  Toledo 

Board  of  Trade,  Chicago 

Hon.  T.  W.  Ferr>',  United  States  Senate 

Hon.  T.  W.  Ferr>',  United  States  Senate;  a  H.  Wagener, 
mayor,  and  43  others. 

Ryeriwn,  Hills  &  Co.,  and  76  others 

Hon.  P.  Sawyer,  M.  C 

Hosea  Barnes 

Board  of  Trade,  Toledo 

Board  of  Trade,  Cleveland 

Board  of  Trade,  Detroit 

Boanl  of  Trade,  Chicago 

W.  G.Tnrpin 

Board  of  Trade,  Norfolk,  and  resolution  of  geneitd  assem- 
bly of  Virginia, 

Board  of  Trade,  Philadelphia 

E.  J.  Mallett,  lat«  consul-general 

C.  Kentgen,  jr 

do 

Hon.  J.  Scott,  United  States  Senate 

Hon.  iSimon  Cameron,  United  States  Senate 

L.L.  Pratt '. 

Common  Council,  forwanled  by  mayor 

Fred.  D.  Hills 

C.  RCase 

Board  of  Trade,  Detroit 

Hon.  W.  C.  Flagg,  secretary 

Hon.  J.  M.  Gregory,  president 

£.  A.  Gastman  (cliairman  meteorological  committee,  Ma- 
con County  Fruit-Growers'  Association). 

Hon.  J.  M,  Hanks,  M.  C 

Albert  Cohen 

A.  VanCleff 

Hon.  Powell  Clayton,  United  States  Senate 

do 

Hon.  S.  W.  Dorsey,  United  States  Senate 

Hon.  W.  S.  Slemons,  M.  C 

Hon.  L.  S.  Ganse,  M»  C 

Hon.  T.  M.  Gnnter,  M.  C  

Hon.  W.  W.  Wilshire,  M.  C 

J.  B.  Fitzgerald,  secretary  Berrien  County  Agricultural 
Society. 


Date. 

Jan. 

21,1871 

Jan. 

27,1871 

Feb. 

10, 1871 

Mar. 

3, 1871 

Mar. 

15, 1875 

Feb. 

14, 1878 

Jan. 

25, 1871 

May 

4, 1876 

Jan. 

27,1871 

Feb. 

19, 1871 

Feb. 

19, 1871 

Feb. 

10, 1871 

Apr. 

3,1871 

Apr. 

17, 1871 

May 

25,1871 

May 

24, 1871 

June 

9,1871 

June  20, 1871 

June  12, 1871 

June  12,1871 

June  21, 1871 

June  21, 1873 

Mar. 

9.1876 

June  30, 1871 

July 

22,1871 

Juiy 

21, 1871 

Feb. 

21, 1872 

Aug. 

30,1874 

July 

26, 1871 

July 

1,1872 

May 

31, 1873 

Mar. 

11, 1874 

Feb. 

7,1876 

July  27»187l 
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Paper  8. — LUt  of  places  for  which  stations  have  been  requested,  ^c. — Continued. 


Loiiiftiaiia,  Mo 

Hot  Springs,  Ark 


Janeaville,  Wit 
HUlsdide,  Mick 
Ketamora,  111.. 
Marietta,  Okio . 


Mount  Pleaaant,  Pa.  (Mount 
PleaHant  Academy). 

Nebraska  City,  Nelir 

Peoria,  lU 


W.  Stark  aa<lR.  E.  Pleaaants 

J.  H.  Morton,  M.  D , 

B.  F.  Kelley,  siiperintendent 

J.  B.  Wliiting,  M.  D.,  and  Bock  County  Agricultural  So- 
ciety. 

Prof.  a.  McMUlaii,  secretary  of  Hillsdale  College ;  HiUs- 
dale  ('ounty  Agricultural  Society. 

Eflward  Kip'p,.  secretary  of  Woodford  County  Agricul- 
tural Society. 

J.  W.  Andrews,  president  Marietta  College;  Washing- 
ton County  Agricultural  Society. 

W.  H.  MoCfeery,  acting  principal , 


Princeton,  Til 

Mount  Moosilank,  N.  H. 


Catasauqna,  Pa 

Galena,  HI 

Colambus,  Neb 


Cobnrg     and    Collingwood, 

Cana^la. 
Springfield,  Mo 


Mason  City,  Iowa. 


Orono,  Me.  (State  Agricul- 
tural College). 

Balize,  La.,  Fort  Morgan, 
Ala.,  and  Waco,  Tex. 

Fort  Randall  I>ak 

Ann  Harbor.  Mich.  (Univer- 
sity of  Michigan). 

Fountain,  Colo 

Vineyard  Haven,  Mass 


Cape  Ann,  Mass 

Iowa  City,  Iowa  (State  Uni- 
versity). 


Man  assas,  Va , 

guincy,  111 
over  Point,  N.  H 

Wilmington,  Del   

Additional  stations  on  east- 
em  slope  of  Lake  Michigan. 

Additional  stations  on  moun- 
tains of  Virginia. 

Additional  stations  on  west- 
em  slope  of  Mississippi 
VaUey . 

Monom'dy  Point,  Cape  Cod 
Light  "Mass. 

Southwest  PsM  (Pass  k 
rOutre,)  La. 

Staunton,  Va. ;  Christian- 
burg,  Va. ;  Bristol,  Tenn. ; 
Eastoa,  Pa.;  Harrisburg, 
Pa.;  Winchester,  Va. 

Towanda,  Kans 

Black  Dome,  N.  C.  (Black 
Mountain). 

Charlotte,  N.  T 


Crallitzin  and  Altoona,  on 
Pennsylvania  Centred  Rail- 
road. 

Minneapolis,  Minn.  (XTniver- 
sity  of  Minnesota). 

Each  of  the  State  Agi-icnltu- 
ral  Colleges. 

Columbus,  Ohio 


H.  K.  Raymond,  secretary  Otoe  County  Farmers'  Club  . .. 

L,  J.  Colt4>n 

W.  H.  Herron,  J.  C.  Proctor,  and  80  others 

L.  J.  Colton 

Prof.  C.  H,  Hitchcock 

A.  F.  enough 

Hon.  E.  Mcpherson,  Clerk  United  States  House  of  Repre- 
sentatives. 
D.  Wilmot  Scott,  publisher  of  the  Galena  Commercial 
Advertiser. 
J.  O.  Shannon,  secretary  Platte  County  Agricultural  So- 
ciety. 
Oswego  Board  of  Trade,  by  J.  L.  McWhorter 


John  E.  Werth.  for  Greene  County  Agricultural  and 
Mechanical  St»ciety. 

A.  Milton  Lapham 

T.  G.  Emsley,  secretary  Cerro  Gordo  County  Agricul- 
tural Society. 

M.  C.  Femald,  Maine  State  College  of  Agriculture 

L.  Libbey,  postmaster 

Agenta  and  captains  of  Morgan  Steamship  Company 


R.  J.  Percy,  for  Missouri  Valley  Telegn^h  Company  . . 
Prof.  G.  B.  Merriman 


R.  F.  Long,  editor  El  Paso  Ranchman 

Prof.  J.  E.  Hilgard,  United  States  Coast  Survey;  Daniel 

W.  Stevens,  and  Rev.  Thomas  Hill. 

Hon.  B.  F.  Bntler,  M.C 

John  P.  Irish  

S.  J.  Kirkwood 

A.  D.   Schenck,   first  lieutenant  Second  United  States 

Artillery. 

G.  C.  Roimd 

A.  H.  HUl,  secretary  National  Board  of  Trade 

John  B.  Sti yens,  mayor 

Board  of  Trade,  Wilmington 

Hon.  H.  H.  Holt,  Michigan  legislature 


G.  C.  Wedderbum,  secretary  Virginia  Telegraph  Com- 
pany ;  L.  A.  Gobright,  Associated  Press. 

George  P^  Plant,  W.  H.  Scndder.  R.  P.  Handy,  com- 
mittee of  the  Merchants'  Exchange,  Saint  Louis. 


R.  B.  Forbes 

Thornton  A.  Jenkins,  rear-admiral  United  States  Navy  . . 

Jed.  Hotchkisa,  secretary  of  the  Augusta  County  Fair, 
Virginia. 

M.D.Ellis 

William  Cain 

J.  Eaton  and  35  others 

G.  C.  C!larkson,  mayor,  and  15  others 

W.  H.  Newcomb  and  22  others 

David  Peelor 

William  W.  Falwell,  president , 

J.  B.  Bowman,  regent  of  Kentucky  University,  and  others 

J.  H  Klippart,  secretary  Ohio  State  Board  of  Agricul- 
ture. 
William  McCraiy , 


Aug.  3, 1871 
Aug.  2,1871 
Dec.  10,18n 
Aug.    7,1871 

Aug.    ft,  1871 

Aug.    8,1871 

Aug.  10,1871 

Aug.  11, 1871 

Aug.  14,1871 
Aug.  11,1871 
Mar.  7, 187« 
Aug.  11. 1871 
Aug.  16. 1871 
Aug.  16, 1871 
Sept  11. 18n 

Sept  14, 1871 

Sept    5,1871 

Aug.  30, 1871 

Sept  18, 1871 

Apr.  6, 1877 
Oct      6, 1871 

Oct  Ifl.  1871 
Feb.  17.1873 
CK't    31,1871 

Nov.  9, 1871 
Nov.  28.1871 

Dec  4, 1871 
Dec   18,1871 

Dec  19,1871 
Dec  14,1871 
Jan.  6, 187a 
July     3,1875 

Dec.  27.1871 

Jan.  4, 1872 

Jan.  13.1872 

Jan.  24,1872 

Feb.  11,1871 

May  17,1871 

July  16,1871 

Nov.  29,1871 
Mar.  20,1871 
Aug.  15,1871 


Feb.  12,1872 

Feb.  12.1872 

Feb.  14,1872 

Oct  27,1874 

Oct  27.1874 

Feb.  17,1872 


Feb.  21,1872 

Feb.  29,1872 

Mar.  5,1872 

Jan.  4tlB76 
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Paper  8. — LUi  of  places  for  which  etaHons  have  been  requeated,  ^c. — Continned. 


Pbce. 


Applicant 


Date. 


Cohmbcn,  Ohio 


X»rthfield,Vt.  (Norwich  JJm- 

rereitv). 
Grand  tower,  HI 


laUMin 


Greftt  Natiludee,(Bald  Maiuit- 

■in).  X.  C. 

DepMit,N.Y 

ReilDMn  Dale,  P» 

Bowi^ville,  Mo 

Kort  W»Mi«  and  New  Albanv, 

lad.    * 
MarrUuid  Agricultural  Col- 

Stt  Antonio,  Tex 


At]ttta,Ga 


Aabnni,  Ala.  (  Agricnltoral 
ud  Mechanical  College  of 
Alabama). 

Baeine,  Wi»    

OgdeoHburgh,  N.  Y 

Pbtubnrgh,  N.  Y 

Sewanee,  Tenn.  (University 
of  the  South). 


Xewark,  DcL  (Delaware  Col 

fe«e). 
Gtwffl  Bay,  Wia 

EoMMha.  Win 

Wwaaw,  Ind  

K^verCiti-.Utah 

Sew  Ulin,  Minn 

KTanaville,  Ind 


Aiko^SwC 

▼«a«ia,Miw 

Bat4w,  Ala... 

Wra«,Me 

Wttca,  N.  Y.   (Cornell  Uni 
Tcntty). 


Straits  of  Mackinac. 


Carthage,  in 


Legialatnre  of  Ohio,  by  joint  reaolution:  Tyndall  Asso- 
ciation of  Columbus,  Columbus  Academy  of  Medicine, 
and  Board  of  Education,  Columbus. 

R  B.  Hayes,  President  of  the  United  States:  Tyndall 
Association  of  Columbus,  by  A.  H.  Tuttle,  A.  G.  Farr, 
and  C.  C.  Howard. 

Capt.  C.  A.  Curtis 


A.  R  Harris,  secretary  Mutual  Aid  and  Improvement  So- 

cietv,  Saint  Louis,  Mo. 
Rev.  J.  T.  lYeeman,  (through  Hon.  George  K  Harris,  H. 

C). 
Charles  W.  Jenks 


G.  W.  Hanford 

S.P.  Heilman 1 

J.  I*  Sti'phens 

F.  C.  •Johnson,  chairman  meteorological  committee  Indi- 
ana State  Boanl  of  Agriculture. 

A.  R  Davis,  president  of  Board  of  Trustees 

do 


Thomas  G.  Williams,  H.  B.  Adams,  and  others 

Frederick  IVtterson  and  52  others 

Hon.  M.  C.  HamUt4>n,  Unitetl  States  Senate 

Hon.  John  Hancock,  M.  C 

Htm.  iTohu  H.  James,  mayor ;  Chamber  of  Commerce 

Hon.  R  H.  W'hit<lev,  M.'C:  P.  H.  MeU,  jr.,  SUte  chemist. . 

P.  R  Mell,  jr.,  State  chemist 

H<m.  A.  H.  Stepliens.  M.  C, :  Hon.  T.  P.  Jones,  agricul- 
tural commissioner  of  Georgia ;  Greorge  Little,  State 
geologist,  and  4  otliera. 

Hon.  J.  B.  Gonlon,  United  States  Senate 

William  C.  Stubbs,  John  B.  Bead,  W.  H.  Jennison 


Mayor  and  Council 

Hon.  W,  A.  Wheeler,  M.  C 

Hon.  John  Rogers,  M.  C 

John  L.  Cooper,  (through  ProC  Joseph  Henry,  Smith- 
sonian Institution). 

Hon.  W.  C.  Whitthome ;  Right  Rev.  Alexander  Gregg, 
Bishop  of  Texas ;  faculty  of  college,  and  others. 

William  D,  Mackey,  secretary  of  fibculty , 


Hon.  P.  Sawyer,  M.  C 

do  

Wallace  Mvgatt 

Marshall  ti.  Parks 

Daniel  Tyler 

Dr.  Alfred  Midler 

F.  C.  Johnson,  P.  Hombrook,  surveyor  of  customs ;  Thos. 
P.  Britton,  president  Vanderburgh  County  Agricultural 
Society ;  John  Ingle,  secretary  Vanderburgh  Agricul- 
tural Skxriety :  ana  Charles  H.  JButterfleld,  niayor. 

C.  H.  Butterfleld,  mayor 

H.  L.  Morrill  and  citisena  of  Evansville 

T.  W.  Venemann 

J.  E.  McDonald,  Unite«l  States  Senate ;  R  S.  Fuller,  M.  C. ; 
Thomas  M.  Brown,  M.  C. ;  J.  M.  Shekelford,  and  Charles 
Denby. 

Hon.  F.'A.  Sawyer,  United  States  Senate,  and  16  citizens. . 

John  C.  Derby 

James  Whitall 

A.M.  Rafter 

W.SBinl 

George  E.  Brackett 

A.  D.  White,  president,  and  petition  of  75  citiaena 


Farmers'  Club  of  Ithaca 

A.  D.  White,  president  of  fitcnlty  of  Cornell  University  . . 

Hon.  Roscoe  Conklhig,  United  States  Senate 

P.  R  Crandell,  correspontling  secretary  Farmers'  Club. . . 

E.  A.  Fuertes,  department  of  engineering 

E.  A.  Fuertes,  dean 

Z.  HaKzard  Potter 

Roys  I.  Cram 

Chamber  of  Commerce,  Milwaukee 

Board  of  Trade,  BuflTalo 

Board  of  Trade,  Chicago  . .". , 

J.  L.  Hathaway  and  J.  B.  Merrill,  meteorological  commit- 
tee. Chamber  of  Commerce,  Milwaukee. 
L.  F.  M.  Easterday  and  petition  of  105  citizens 


Feb.      8, 1876 


June  22,1877 


Mar. 

Mar. 

Mar. 

Apr. 

Apr. 
Apr. 
Apr. 
Apr. 

Apr. 
June 

May 

Mar. 

Mar. 

Apr. 

May 

Jan. 

Jan. 

Feb. 

Feb. 
May 


15,1872 

21, 1872 

25, 1872 

1,1872 

1,1872 

1,1872 

11, 18T2 

12, 1872 

19. 1872 
21,1872 

10, 1872 
16,1874 
17, 1874 

1.1874 
10. 1872 
16.  1877 
22, 1877 

8,1877 


23,1877 
14, 1872 


May  18,1872 
May  25,1872 
May  28,1872 
June  10,1872 

June  26,1877 

June  11,1872 


June 
June 
June 
June 
July 
July 
July 


13,1872 
24,1874 
20,1873 
24,1872 
8,1872 
10,1872 
13, 1872 


Nov. 

26,1873 

Jan. 

16,1874 

May 

31, 1875 

Apr. 

25, 1878 

July 

16, 1872 

Sept 

2,1872 

Mar. 

31, 1875 

July 

20,1872 

July 

20,1872 

Aug. 

6,1872 

Aug. 

8,1872 

Nov. 

18, 1872 

Nov. 

22, 1872 

Jan. 

25. 1873 

Feb. 

3, 1875 

Mar. 

17, 1875 

Apr. 

17, 1878 

May 

7,1878 

Aug. 

7, 1872 

May 

5,1873 

May 

26, 1873 

May 

22,1873 

Sept. 

5,1874 

Sept 

2,1872 
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Place. 


Kntztown,    Pa.     (Keystone 

Stat«  Normal  School). 
Peiiaacola,  Fla 


Gaineaville,  Ga 

Chattanooga,  Tenn 


Some  point  between  Leaven- 
worth and  Shreveport. 

On  ))lain8  of  Western  Kansas 
and  reifions  southward  and 
south  westward. 

Dallas,  Tex   

CMl  City  and  Parker's  landing 
on  the  Allegheny  River. 

Greensborough  and  Browns- 
ville on  the  Monongahela. 

Lawrence,  Kans.  (University 
of  Kansas). 

Manchester,  N.  H 


Sandwich,  HI 

Detroit,  Minn 

Da>'ton,  Ohio  (National  Sol- 
diers' Home). 

Palatka,  FIa 

Putrin-Bay,  Ohio 


Emporia,  Kans . . 

North  and  west  of  Galveston, 
Tex. 

Charlottesville,  Va.  (Univer- 
sity of  Virginia). 

Raleigh.  N.C 

Columbia^  S.  C 


Applicant. 


Date. 


Columbus,  Miss 

Pierce  City,  Mo 

Neshanic  Mountain,  Somer- 
set Countv,  New  Jersey. 
Bay  City,  Mich 


Vlncennes,  Ind 
Springfield,  HI. 


Cedar  Keys,  Fla 
Salina,  Kans 


Alleghanies  in  North  Carolina 

Carthage,  Mo , 

New  Berne,  N.  C  

Port  Townsend,  Wash 


Mineral  Point,  Wis 

Latitude  40  ^  30',  longitude  74° 
42',  Somerset  County,  N.  J. 
Carlton,  Wis 


Femandina,  Fla 


A.  R.  Home,  principal 


S.  C.  Cobb,  president  Pensacola  Ice  Company,  M  H.  Sulli- 
van, and  27  others. 

Thomas  C.  Watson,  commodore  of  Pensacola  Regatta 
Club. 

M.  F,  Stephenson 

Steaniboatnieu's  convention  aasenibled  at  Cairo,  HI 

J.  M  Pettigreiw,  president,  and  J.  F.  Toof,  secretary, 
Memphis  Chamber  of  Commerce,  and  101  others. 

Steamboatmen's  convention  assembled  at  Cairo,  HL 

Kansas  State  Horticultural  Society 


Sept  13, 1872 

Oct.     7, 1872 

July  25,1873 

Nov.  5,1872 
Nov.  17.1872 
Aug.  15, 1875 

Nov.  17,1872 

Dec  21,18r2 


W.  A.  Jones  &.  Co.,  W.  C.  Conner,  and  133  others Dec.   2«,  1872 

Resolution  of  select  council  of  Pittsburgh,  transmitting     Dec   28, 1872 

and  approving  petition  of  40  citizens  of  Pittsburgh. 
do '. 


Jan.    10.1873 


John  Frazer,  chancellor 

Hon.  Stephen  A.  Cobb,  M.  C,  inclosing  petition  of  Alfred 
Gray,  secretary  of  State  Board  of  Agriculture, 

Hon.  S.  N.  Bell,  'ii.  C,  inclosing  resolution  of  New  Hamp- 
shire State  Agricultural  Society. 

N.  E.  Ballon  (through  Commissioner  of  Agriculture) 

Daniel  Cony 

Hon.  Isaac  Strohen  

Thomas  L.  Neal,  president,  and  Thomas  D.  Davis,  secre- 
tarv,  Montgomerj-  County  Medical  Society. 

J.  F.  Stone  (through  Secretary  of  the  Navy) 

H.B.West : 

H.  D.  Cooke,  governor  of  District  of  Columbia 

Hon.  Charles  Foster,  M.  C,  G.  W.  Dane  and  citizens, 
fanners,  and  shipowners  of  vicinity. 

Robert  Milliken 

Chamber  of  Commerce  (through  Hon.  John  Hancock) 

Hon.  R  T.  W.  Duke,  M.  C 

Cotton  Exchange,  New  Orleans,  La 

do , 

Hon.  John  Alexander,  mayor,  transmitting  reaolution  of 
city  CyonnciL 

Hon.  F.  A.  Sawyer,  and  petition  of  58  citizens  and  resolu- 
tion of  city  council. 

Cotton  Exchange,  New  Orleans,  La 

K  P.  Lingee,  president  board  of  education 

J.  V.  D.  Pumyoa 

Hon.  N.  B.  Bradley,  M  C 

do 

do 

W.  S.  Crosthwaite 

W.  Hays 

S.  M.  Cullom,  transmitting  petition  of  governor,  State 
officers,  and  others. 

£.  A.  Gastman,  chairman  meteorological  committee  Ma- 
con C'ounty  Fruit-Growere'  Association. 

Hon.  W.  M.  SSprin^er,  M.  C 

Hon.  Albert  E.  Willard,  mayor,  and  16  others  

D.  L.  Ynlee.  Femandina,  Fla 

Freeman  Kingman,  secretary  of  Patrons  of  Husbandry 

and  Farmers'  Club. 

Hon.  W.  A.  Phillips,  M  C 

George  W.  Warren,  jr 

E.  P.  Searle  and  174  others 

George  W.  Nason,  jr    

J.  W.  Sweeny,  general  superintendent  of  Puget  Sound 

Telegraph  Company. 

M^.  William  G.  Morris,  special  agent  Treasury  Depart- 
ment 

Hon.  T.  O.  Howe,  United  States  Senate ;  M.  M.  Strong 

Hon.  F.  T.  Frelinsthuyspn,  Unit^^l  States  Senate;  citizens 
of  Somerset,  Huntertlon.  and  Middlesex  Counties. 

Edward  Bach,  farmers  and  ship-owners  of  the  district 

Hon.  Philetns  Sawyer,  M.  (1 :  Edward  Bach 

Honry  Hazen,  collector ;  W.  S.  Simmons,  first  lieutenant 
United  States  Revenue  Marine. 

Hon.  S.  B.  Conover.  United  Stntes  Senate;  G.  Stark, 
mayor;  Isaiah  Winch,  president  of  council,  and  22 
others. 


Jan. 
May 


lfi.1873 
6.1873 


Jan.    21,1873 


Jan. 
Feb. 
Feb. 
Feb. 

Feb. 
Mar, 
July 
Feb. 

Mar. 
Mar. 


22,1873 
2, 1873 

11. 1873 
1,1875 

17,1873 

3,1873 

17. 1873 

21. 1878 

6,1873 
6,1873 


Mar.    2, 1873 

Mar.  30,1873 
Mar.  30,1873 
June  11, 1873 

Aug.    5, 1873 

Mar.  30.1873 
Apr.  9. 1873 
Apr.  12,1873 

Apr.  27,1873 
Feb.  19.1874 
June  17. 1874 
Jan.  21,1875 
June  1.M873 
July     5, 1873 

Aug.  30, 1874 

Jan.  12.1878 

July  7, 1873 

Feb.  7, 1874 

July  17.1873 

Apr.  2, 1877 
JiUv  26,1873 
Aug.  1.'».1873 
Sept.  13, 1873 
Sept.  30, 1873 

Mar.     8, 1878 

Dec  16,1873 
Dec   22,1873 

Jan.  10,1874 
Jan.  26,1874 
Jan.    17.1874 

Jan.    19,1874 
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Fenuuidiiia.  Fla 

HeWnA,  Ark I 

(kkUiMl.  CaL  (rniveraity  of  i 

California).  ) 

Favett*'\  aie.  Ark.  (Arkansas 

tDdustrial  Tniversitv).  i 

Beatrice,  Nebr .' j 

Oiu^  or  more  stations  in  Ari- 
Bona.  ' 

Mjuiiiit*^,  Mich   1 

r»rt  Macon.  N.  C 

Gorfaam.  N.  H 

Mason  Citv.  Mo 


BtfcUand,  Me. 
Borne,  6a 


D.  L.  Yulee 

Hon.  J.  L.  Alcorn,  United  States  Senate 

J.  West  Martin,  secretary  of  board  of  regents 


Hon.  A,  S.  Prather,  trustee. 


Hon.  P.  W.  Hitchcock,  United  States  Senate ;  A.  S.  Pad- 
dock. 
Charles  Denieon,  M.  D 


KaiMM  City.  Ho. 
MawatuH'.  Inwa. 
Snaciue,  N.  Y  . . 


Bskenfleld,  Cal 

Pilmyra.  Wis 

Craw'fordsviUe,  Ind.  (Wabash 

C<dle«:p). 
HarbiTr  of  Refuge,  Sand  Beach, 

Lake  Huron.' 

Calais,  Me    

Kort  Thompson,  Dak 

Chatawa.  Miss.  (Collt^ge  of  the 

Rwiemptionist  Fathers). 
QLsworth,  Kans 

Umaxt  Lake  or  Bald  Knob, 

Giles  C<»unty,  Va. 
Camden,  N.  J.  (the  River  Iron 

Works). 
Boomington  and  Decatur,  HI 

H oant  Kearsarge,  Warner,  N. 

H. 
Cerfdo,W.  Va 

Astoria.  Or^ 


Hon.  J.  A.  Hubbell,  M.  C. ;  L.  T.  Estis 

Hon.  J.  M.  I^ach,  M.  C 

Ellas  S.  Mason 

J.  F.  Beivjamin,  Brown  &  Sheppard,  £.  B.  Van  Vent,  and 

33  others. 

Citizens  of  Rockland,  Belfast,  Sec 

E.  Waite  and  27  others 

Thomas  J.  Perry,  chairman  meteorological  cinnmittee 

Rome    Agricultural,    Horticultural,   and   Mechanical 

Fair  Association. 

do  

do 

Hon.  W.  H.  Felton,  M.  C 

Henry  A.  Hills,  secix^tarj'  Chamber  of  Commerce,  Rome, 

Ga. 

Thomas  S.  Caae,  P.  M 

J.  P.  Walton 

N.  Graves,  mayor;  William  Kirkpati-ick,  J.  R.  WhitJock, 

and  J.  B.  Hill 

Hon.  R.  H.  Duell.  M.  C 

A.  C.  Brattou,  M.  D.;  P.  D.  McClanohon,  M.  D 

John  C.  Minton r 

CoL  H.  B.  Carringt4)n,  U.  S.  A.,  chairman  military  science, 

Wabash  College. 
Mi^.  G.  Weitzel,  Corps  of  Engineers  


Hon.  Eugene  Hale,  M.  C*;  Boardman  Bros. 

Col.  D.  S.  Stanley 

Alexander  W.  Gordon 


Hon.  W.  A.  Phillips,  M.  C 

M.  W.  Henry 

Mrs.  H.  Haupt  


Woo<l,  Dialogue  &  Co 


FinddnLac,  Wis... 
Corpus  Christi,  Tex. 


lAnidng,    Mich.    (Michigan 
Statf*  Agricultural  College). 

P«iia.IU   

Odumbaa,  Ga 

Salisbury,  X.C 


£.  A.  Gastman,  chairman  meteorological  committee  Ma- 
con County  Fruit-Growers'  Association. 

John  Kat«n,  Commissioner ;  Hon.  N.  G.  Oidway,  Hon.  W. 
E.  Chandler. 

S.  A.  Forbes 

*>3\nk  Herefonl 

Hon.  J.  H.  Mitchell,  United  States  Senate 

do 

do  

Hon.  C.  A.  Eldridge,  M.  C. ;  J.  W.  Carney 

H.  Taylor,  P.  M 

do  

Hon.  G.  Schleicher,  M.  C. ;  William  Heailon,  mayor ;  R.  I. 
Denney,  secretary  of  city;  J.  P.  Rodney,  antf  3  others. 

R.  C.  Kedzie,  professor  of  "chemistry,  Sec 


Feb.  7, 1874 
Feb.  12,1874 
Feb.   12,1874 

Feb.   17,1874 

Mar.    3, 1874 

Mar.  16.1874 

Mar.  18,1874 
Mar.  28.1874 
Mar.  30,1874 
Mar.  30,1874 

Apr.  9, 1874 
Apr.  18,1874 
Apr.  24,1874 

Jan.  21,1875 
Dec.  4, 1875 
Mar.  31, 1876 
Mar.  16,1877 

May  1, 1874 
May  7, 1874 
May     9, 1874 

May  11,1874 
May  14,1874 
May  19,1874 
June    6, 1874 

June  11, 1874 

June  16, 1874 
June  18, 1874 
July   13,1874 

July  14,1874 
July  21,1874 
July  21,1874 

July  29,1874 

Aug.  30, 1874 

Oct    28,1874 


Nov. 

June 

Nov. 

Jan. 

Mar. 

Dec. 

Jan. 

Jan. 

Aug. 


21, 1874 
10, 187d 
29, 1874 
18, 1878 
30, 1878 
ir},  1874 
4, 1875 
1J>,  1875 
24, 1876 


Jan.    12,1875 


Hart 


oury, 


Conn 


Oriikosh,  Wis 

Ames.  Iowa  (Iowa  State  Ag- 

nroltunil  College). 
Mount  Anthony,  Bennington, 

Pentwater,  Mich 

fortress  Monroe,  Va 


E.  C.  Reese,  P.  M 

Hon.  H.  R.  Harris,  M.  C 

do 

Hon.  W.  M.  Robbins,  M.  C  

(r.  H.  Kingsbury,  chairman  meteorological  committee 
Tolland  (Jounty  Agricultural  Society. 

T.  Floyd  Wooilworth.  M.  D 

J.  K.  Macember,  professor  of  physics 


Jan. 
Jan. 
Jan. 
Jon. 
Jan. 


17, 1875 
19, 1875 
20,1876 
20, 1875 
21,1875 


G.  W.  Robinson 


Afton,  Iowa 


Hon.  J.  A.  Hubbell,  M.  C. ;  Amos  Dresser 

Hon.  James  H.  Piatt,  Ir.,  M.  C. ;  Phoebus,  - 

kins,  and Wright 

Hon.  James  W.  McIMll,  M.  C. ;  N.  W.  Rowell,  W.  R. 


Wat- 


Uoaat     Pisgah,      Bradforct 

C<>anty,  S 
Marjgnile,  Cal 


Ri>bert8,  and  12  others. 
R.  Reddington 


Hon.  J.  K.  Luttrell,  M.  C. ;  E.  H.  Pratt 


Jan.  22,1875 
Jan.  23,1875 

Jan.  27,1875 

PVb.  3, 1875 
Feb.  8, 1875 

Feb.  17,1875 

Mar.  2,1875 

Mar.  8,1875 
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Place. 


Jacksonville,  HI. 


Ironton,  Ohio 

lale  of  Shuals,  N.  H. 


Saint  Auf^stine,  Fla 

Abingdon,     HL     (Abingdon 

College). 
Helena,  Mont 


Cape  Vincent,  N.  T 


Hingham,  Wis 


Pilot  Point,  Tex 

Three  or  four  additional  sta- 
tions in  the  interior  of 
Florida. 

Saint  Joseph,  Mich 


Lake  Charles,  La 


Ti^llahassee,  Fla 
Franklin,  Idaho. 
Lenoir,  N.  C 


Johnsonville,  Tenn.,  and  De- 
catur, Ala. 

Fort  Dodge,  Iowa 

Priendsvillo,  Ala 

Greenca»tle,  Ind.  (Asbury 
University). 

Block  Island,  R I 


Danville, Va ... 

Delawaire  Breakwater 


Cane  Henlopen 

Fulton,  Ark 

Proviucetown,  Mass 

SilverCity,  Idaho,  Walla Wal- 

la,  Wa«h.,  and  Baker  City, 

Oreg. 
Carson  City,  Nev 


Madison,  Wis.  (Fniverslty  of 
Wisconsin). 

Pawpaw,  Mich  

Carlisle,  Pa 

Fairbiirs*,  Xobr 

S  lult  Ste.  Marie,  Mich 

Kelly's  Island.  Ohio 

Three  Rivers,  Mich 

Moffat,  Tenn 

Universitv  of  Missouri 


Graham,  Tex 


Bald  Knob,  Giles  County,  Va 

8t4»we,  Vt : 

Alfre<l  Centr*',  N.  Y.  (Alfred 

Univei-sity). 
Anchorage,  Ky.  ( Forest  Acad- 

eniv). 
Charione,X.  C 


Monticello,  la 


Reed's  Landing,  Minn. 
Ocracoke,  N.  C 


Applicant. 


Hon.  J.  A.  Logan,  United  States  Senate ;  G.  V.  Black, 

Samuel  H.  MaHin,  and  H.  G'.  Whitlock. 

Albert  Lawson,  W.  T.  McOuigg,  and  24  others 

John  R.  Poor,  J.  Albert  Walker,  John  Walker,  and  7 

others. 

James  Whitall 

D.  S.  Harris,  professor  of  natural  sciences    


Date. 


Mar.  15,1875 


Mar. 
Mar. 

Mar. 
Apr. 


25.1875 
25,1875 

31, 1875 
1,1875 


W.  F.  Sanders,  Col.  John  Gibbon,,  Seventh  United  States 
Infantry,  uid  24  others. 

M.  E.  Lee,  G.  A.  Bagley,  and  28  others  

Sydney  Cooper,  collector  of  customs 

D.  B.  Ssckett,  U.  8.  A.,  and  37  citizens 

Charles  Riigers  and  F.  A.  Balch,  meteorological  commit- 
tee Farmers'  Club  of  Hingham. 

G.  M.  Dinker,  T.  D.  Sullivan,  and  128  others 

John  P.  Wall,  M.  D 


Apr.     1, 1875 


Hon.  Thomas  W.  Ferry,  United  States  Senate ;  H.  W. 
Napier,  A.  H.  Potter,'and  187  others. 

WUliara  Meyer,  assistant  P.  M 

I).  H.  Reeae;  P.  M 

Hon.  S.  B.  Conover,  United  States  Senate,  and  41  others. . 

J.  Richardson 

Clinton  A.  Cilley  (late  brevet  lieutenant-colonel  and  act- 
ing assistant  quartermaster,  United  States  Army). 

J.  M.  Pettigrew,  president,  and  J.  S.  Toof,  secretary,  of 
the  Memphis  Chamber  of  Commerce,  and  101  others. 

Frederick  Hess 

James  Pool 

Alexander  Martin,  president   

Hon.  O.  P.  Morton,  United  States  Senate;  Alexander 
Martin,  D.  D.,  president  of  university. 

Nicholas  Ball 

Hon.  H.  B.  Anthony,  United  States  Senate ;  Hon.  A.  E. 
Bumside,  Ignited  St^ites  Sentate ;  Hon.  R  T.  Eames,  M. 
C. :  Hon.  L.  W.  Ballou,  M.  C. 

J.  R.  Winston  

William  Brockie,  President  Philadelphia  Maritime  Ex- 
change :  James  Welsh,  President  Philadeli)hia  Board  of 
Trade,  and  36  others. 

J.  K  Jouett,  captain,  U.  S.  N 

William  Brockie,  President  Philadelphia  Maritime  Ex- 
change, and  20  others. 

J.  E.  Jouett,  captain,  U.  S.  N 

Jay  Guy  Lewis  

T.  N.  Stone^  M.  D. ;  John  W.  Davis,  and  12  others  

Hon.  T.  W.  Bennett,  Delegate  from  Idaho 


Apr. 
Mar. 
Mar. 
Apr. 

May 

May 


«,]875 

4. 1878 

18,1878 

19, 1875 

3,1875 
6,1875 


Hon.  John  P.  Jones,  United  States  Senate ;  Hon.  William 
Sharon,  United  States  Senate ;  Him.  William  Wowlbum, 
M.  C. ;  the  governor  and  numerous  otlier  State  officials 
of  Nevada. 

Board  of  R(*gent8,  by  N.  B.  Van  Slyke,  chairman  execu- 
tive committee. 

E.E  Rowland 

William  H.  Cooke 

Will  W.  Watson,  civil  engineer 

Samuel  B.  W.  Covell 

D.  K.  Huntington,  deputy  collector  of  customs 

John  Anable *. 

John  Fran<ri» 

Cohmel  Rollins,  through  J.  Eaton,  Commissioner  of  Edu- 

Educj4tion. 

E.  T.  Hillard,  county  judge ;  W.  T.  Ditto,  clerk  district 
court,  and  40  others. 

William  Terry ;  Mm.  H.  Haiipt 

A.  C.  Stickney,  civil  engineer 

HE.  Coon 


May  26,1875 

June  12, 1875 
Oct.  15, 1877 
June  12,1875 
July  23,1875 
July  28,1875 

Aug.  15, 1875 

Nov.  4, 1875 
Nov.  6. 1875 
Nov.  18,1875 
Mar.     7, 1876 

Nov.  24,1875 
Dec.    18,1875 


Dec.   13,1875 
Dec.   15,1875 


Dec.   22,1875 
May   24,1878 

Dec.  22,1875 

Dec.  28.1875 

Jan.  21,1876 

Feb.  0, 1876 


Mar.     6,1878 


Mar.  11.1876 


Col.  J.  H.  Current. 


Apr. 
May 
May 
May 

MaV 
May 
June 
July 


3,1876 
4,1876 
12, 1876 
20,1876 
25,1876 
30.1876 
29, 1876 
17, 1876 


Charles  R.  Jones,  secretary  of  Chamber  of  Commerce,  and 
120  others. 

M.  M.  Moulton,  city  marshal ;  F.  L  Tryon,  mayor;  M.  W. 
Herriek,  city  attorney. 

T.B.  Wilson  &  Co  .....* 

Thomas  L.  Tilton,  M.  F.  Nelson,  and  17  others,  shipmast- 
ers, pilot«,  &c. 


Sept.  17. 1876 

Dec.  22,1876 
D<*c.  22,1876 
Jan.  12,1877 

Mar.  31,1877 

Mar.  31,1877 

Apr.  15,1877 

June  25, 1877 
June  29, 1677 
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Paper  8. — IA%t  of  places  for  which  stations  have  been  rtquesfed,  <fc. — Continued. 


Place. 


Kipon,  Wis  (Rlpon  Colle^) 


?ortEad4,Lft 

ClieTenne  WelU,  Cftl 

Jodsooui,  Ark.  (Judaon  Uni- 

TCTSitV). 

8tit«ville,N.C 

Tbe  Vista,  N.  Y.  (Catakill 
Mountains). 

AlviUM,  Iowa 

South  Pam  (The  Jettie«>,  Mia- 
■Jasippi  Kivrr. 

Portiqnoath,  X.  C 

TbomaHvill's  (i» 

Amhena,  Maaa.  (llaaaacba- 
rhni»eit«  State  Agricultur- 
al CoUe<>e). 

Ahnapee,  Wis 


Eade  River  (north  aide  of 
Point  Keewet^now),  Lake 
Superior. 


Alhoqaerque,  N.  Mex 

The  Jetties,"    Miaaiaaippi 

River. 
Gtiyville,  Ilia 


Applicant. 


Hon.  P.  Sawyer ;  C.  A.  Kenaaton,  secretary 

Profeaaor  C  A.  Kena^on 

do 

E.  S.  Cothell,  resident  engineer 

James  B.  Eads 

L.  M.  McLane 

Hon.  A.  H.  Garland ;  Professor  Hubert  M.  BUnner. 


WiUiam  M.  Robbina,  M.  C 
Prufesaor  Samuel  £.  Kuak 


P.  Dorweiler , 

Thomas  C.  Anderson,  acting  collector  of  customs,  Kew 
Orleans. 

J.  Abbott^  deputy  collector 

D.  S.  Brandon 

LL  C.  A.  L.  Totteu,  Fourth  ArtiUerr,  acting  signal-officer  . 
W.  S.  Clarke,  president 


C.  H.  Haakins,  auperintendent  Northwestern  Telegraph 

Comi»any. 
Hon.  T.  O. 'Howe,  United  States  Senante;  W.H.  Seymour; 

Charles  D.  Robinson,  and  28  others. 
J.  T.  Whiting,  general  agent  Lake  Superior  Transit  Com* 

pany. 

Leopold  &  Austrian,  proprietors  Lake  Superior  People's 
Line  of  Steamers. 

J.  W.  Thomas,  and  23  others 

J.  B.  Eustis,  United  States  Senate ;  James  J.  Stewart 


Date. 


July 
Feb. 
Feb. 
July 
Feb. 
July 
Aug. 


21,  l%*r7 

5,1878 

29. 1878 

25. 1877 

22. 1878 
27. 1877 
18,1877 


Not.  17, 1877 
Feb.     6, 1878 


Feb. 
Mar. 

Mar. 
Mar. 
Mar. 
Mar. 

Apr. 

May 

May 


14, 1878 
4.1878 

18, 1878 
18, 1878 
30, 1878 
30,1878 

12, 1878 

23, 1878 

1,1878 


R.  W.  Townshend,  M.  C. ;  J.  G.  Stokes,  M.  D 


May     2, 1878 

Mar     8, 1878 
May  21,1878 

June    7, 1878 


Paper  9. 

!«/  of  hoards  of  trade^  chambers  of  commerce,  and  other  organizations^  apart  from  those 
diredlif  connected  tciih  agriculture,  which  had,  on  June  30, 1878,  appointed  permanent  com- 
mitteen  to  confer  with  the  Chief  Signal-Officer  of  the  Army, 


Xante  of  organization. 


Chamber  of  Commerce  of  New  York 


Bnard  of  Trade,  Buffalo 

Board  of  Trade,  Detroit 

Board  of  Tnwle,  Chicago 

Prodnce  Exchange,  T<»ledo 

Board  of  Trade,  Boston 

Bo»d  of  Trade,  Milwaukee 

Chamber  of  Commerce,  Duluth 

Board  of  Trade,  Baltimore 

Board  of  Trade.  CleTelaml 

Chamber  of  Commerce,  Charleston. 
Cliamb<»r  of  Commerce,  Memphis  . . 

Board  of  Trade,  Oswego 

Committee    appointed    by    mayor, 
Rochest*^- 

Board  of  Trade,  Portland 

Board  of  Trade.  Philadelphia 

Board  of  Trade,  MobUe 

Chamber  of  Commerce,  Wilmington 

Board  of  Trade,  Indianapolis 

Chamber  of  Commerce.  Saint  Paul. 
Merrhants'  Exchange,  Saint  Louis  . 

Board  of  Trade,  Davenport 

Bostfd  of  Trade,  La  Crosse 

Cotton  Exchange,  New  Orleans 

Chamber  of  Conimerce,  New  Haven 


New  York 

New  York 

Michigan 

Illinois 

Ohio 

Massachusetts . 

Wisconsin 

Minnesota 

Maryland 

Ohio 

South  Carolina. 

Tennessee 

New  York 

New  York 

Maine 

Pennsylvania . . 
Alabama 

North  Carolina 

Indiana 

Minnesota 

Missouri 

Iowa 

Wisconsin 

Louisiaua 

Connecticut  . . . 


Committee. 


E<lward  Hincken,  F.  B.  Tburber,  George  W. 
Blunt.  James  S.  T.  Stranahan,  James  H. 
Frothingham. 

A.  Kiehmond,  G.  S.  Hazard,  J.  H.  Tough t. 
Theodore  P.  Hall  James  Flynn,  A.  G.  Hibbard. 
C.  D.  Ham  ill,  H.  W.  Rocers.  Jr..  I.  N.  Ash. 

E.  F.  Browne,  H.  D.  Walbridire,  S.  C.  Reynolds. 
N.  SfKMmer,  Thomas  Gafheld,  J.  Cummings, 

E.  H.  Sampson,  E.  Howes. 
J.  L.  Hathaway,  J.  B.  Merrill,  E.  M.  Peck. 
C.  M.  Cushman.  J.  B.  Culver,  C.  C.  Jones. 
R.  B.  Bavard,  A.  Reid.  T.  Poultnev,  jr.,  W.  G. 

Bowdoin,  D.  L.  Bnrtlett. 
R.  K  Winslow.  R.  T.  Lyon,  J.  C.  Sage. 
E.  H.  Fi-ost,  W.  P.  Hall,  F.  W.  Dawson. 

B.  J.  Semmts,  T.  H.  Alba  W.  P.  Pit»udflt. 

J.  L.  McWIiorter.  A.  H.  Failing.  W.  R.  Hosmer. 
G.  Schofleld,  J.  Siddons,  H.  S.  Hebard. 

C.  H.  Fsrley.  J.  8.  Bedlow,  M.  M.  Rich. 

W.  S.  Rusjiell,  H.  Winsor,  B.  S.  Jannev,.ir. 
Hon.  P.  Hamilton,  Hon.  P.  Williams^  sr.,  T. 

Henrv.  esq. 
A.  H.  Van  Bokhelen,   G.  Harriss,  W.  L.  De 

Rossett 
E.  T.  Cox',  A.  H.  Pettit,  H.  C.  Wilson. 
R.  O.  Sweenoy,  D.  R.  Breed,  M.  N.  Kellog. 
J.  A.  Scaddef,  J.  B.  Maude,  R.  M.  Scruggs, 

M  Collins,  C.  Fink.  T.  G.  Conant. 
J.  MUDalzel,  F.  W.  Angell,  C.  E.  Beiderbecke. 
W.W.Jones,  J.  I.  Lyndes,  S.  L.  Nevina. 
J.  I.  Noble,  J.  J.  Stewart.  J.  Lorber. 
Hon.  H.  G.  Lewis,  J.  T.  Piatt. 
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Paper  9. — List  of  boards  of  tradej  chambers  of  commerce^  ^c, — Continued. 


Xame  of  organization. 


Chamber  of  Commerce,  Cairo 

B  janl  of  Tra<le,  Ciuolunati 

Board  of  Trade,  Albany 

Boar<l  of  Trade,  Dubuque 

Chamber  of  Commerce,  Savannah . . . 

Met(^orologioal  Committee,   Spring 


Meteorological  Committee,  Newport 

Chamber  of  Commerce,  Cincinnati. . . 

Bimrd  of  Tra<le,  Nashville 

Cotton  Exchange,  Savannah 

Cotton  Exchange,  Nashville 

Merchants'  Cldb,  Omaha 

Chamber  of  Commerce,  San  Francisco 

M»>rchant8'  Union,  Jacksonville    

Polytechnic  Society  of  Kentucky, 

Louisville. 
Mpteorological  Committee,  Indianola 

Cotton  Exchange,  Mobile 

M(»rchant«'  Exchange,  Baltimore 

Board  of  Trade,  Omaha 

Maritime  Exchange,  Philaclelphia  . 
Cliamber  of  Commerce,  Los  Angeles 

Meteorological  Committee,  Sandusky 

Cotton  Exchange,  Norfolk  

Chamber  of  Commerce,  Astoria 


Illinois 

Ohio 

New  York 

loyra 

Georgia 

Massachusetts 


Rhode  Island . 

Ohio 

Tenneiwee 

Greorgia 

TiMinesaee 

Nebraska 

California 

Florida 

Kentucky  . .  . . 

Texas 

Alabama 

Maryland 

Nebraska 

Pennsylvania . 
California 

Ohio 

Virginia 

Oregon 


Committee. 


W.  P.  Halliday,  P.  Cuhl. 

D.  B.  Piersou,  J.  A.  Si'arlett,  J.  Dexter. 

E.  A.  Durant,  jr.,  J.  F.  Ames,  W.  Hailes,  J. 
M.  Batterman,  H.  S.  Elmore,  J.  Ta^'lor. 

Dr.  A.  Horr.  J.  S.  Hetherington. 

General  J.  E.  Johnston,  General  J.  F.  Gilmer, 
General  H.  C.  ^Vsl^-ne. 

H.  C.  Lee,  E.  W.  Bond,  D.  B.  Wesson,  J.  G.  B?n- 
ton,  M  C.  Stobbius,  D.  L.  Harris,  W.  W.  Col- 
bum,  H.  Foote,  H.  G.  Stickney,  A-  C.  Stone, 
E.  Ijigersoll,  L.  D.  Brooks. 

S.  C.  liailev,  S.  W.  Macv,  B.  Finch.  T.  Coges- 
halL  L    P.  Chirke,  S.  H.  Norman,  S  Powell. 

W.  S.  Munson,  A.  Erkenbrecher,  H.  Goepper. 

J.  D.  Plunkett. 

C.  M.  Hoist,  J.  M  Barnard,  J.  R  West. 

J.  F.  Wheeless. 

J.  E.  Boytl,  G.  H.  Collins,  O.  H.  Ballou,  W. 
Sti^phens. 

J.  W.  R;i\'mond,  C.  A.  Low,  W.  W.  Dudge. 

F.  Jordan,  J.  E.  Hart,  G.  C.  Wilson. 

J.  L.  Smith,  J.  D.  O'Leary,  S.  G.  Stevens. 

Dr.  H.  Rosencrans,  W.  P.  Milbv,  H.  J.  Huck. 
W.  H-  Gai-duer,  J.  A.  McCaw.  A.  Proskancr. 
W.  Vt.  Atkinson,  W.  G.  Loud,  O.  M.  Vesper. 
W.  C.  B.  AUon,  W.  J.  Bmateh.  D.  S.  liarriger. 
E.  K.  Stevenjwm,  J.  S.  Wain,  G.  W.  Gritiin. 
Dr.  /.  P.  Widney,  J.  de  Barth  Shorb,  L  W. 

Lord. 
J.  O.  Moss,  R.  B.  Hubbard,  C.  N.  Ryan. 
W.  H.  Peters,  G.  L.  Ari>a,  H.  S.  Re\-nolcl8. 
A.  C.  Kinney,  C.  L.  Parker,  J.  H.  Ilobb. 


Paper  10. 

On  January  16,  1877,  the  following  resolution  was  suggested  to  the  different  hoards 
of  trade,  chambers  of  commerce,  and  other  organizations  of  a  similar  eharactiir,  in 
communication  with  this  office,  for  their  adoption : 

"  That  the  raet-eorological  committee  of  the  board  of  trade  shall  be  a  permanent  com- 
mittee, and  that  the  names  of  the  members  and  any  changes  in  membership  be,  in 
each  case,  formally  notified  to  the  Chief  Signal-Otticer  of  the  Army.  The  committee 
will  confer  with  the  Chief  Signal-Olftcer,  and  will  bring  before  the  board  all  matters 
requiring  its  action  or  relating  to  aid  needed  for  or  improvement  of  the  signal  service.'' 

The  resolution  was  adopt-ed  and  committees  aiipointed  as  follows : 

Mobile  Board  of  Trade : 
Committee, — Hon.  P.  Hamilton,  Hon.  P.  Williams,  sr.,  and  T.  Henry. 

Chamber  of  Commerce  of  New  York  : 

Committee. — Paul  N.  Spofford,  George  W.  Blunt,  Edward  Hincken,  J.  S.  T.  Stranahan, 
and  James  H.  lYothiugham. 

Saint  Paul  Chamber  of  Commerce : 
Committ^. — R.  O.  Sweeney,  Rev.  D.  R.  Breed,  and  M.  N.  Kellog. 

Oswego  Board  of  Trade : 
Committee. — J.  L.  McWhorter,  A.  H.  Failing,  and  W.  R.  Hosmer. 

New  Haven  Chamber  of  Commerce : 
Committee. — Henry  O.  Lewis  and  Johnson  T.  Piatt. 

Toledo  Produce  Exchange : 
Committee. — E.  F.  Browne,  H.  D.  Walbridge,  and  S.  C.  Reynolds. 

New  Orleans  Cotton  Exchange : 
Committer. — John  I.  Noble,  J.  J.  St<».wart,  and  J.  Lorber. 

Savannah  Cotton  Exchange : 
Committee, — C.  M.  Hoist,  J.  Gammell,  and  J.  M.  Barnard. 
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Meteorological  Committee  of  City  of  Rochester : 
Cttmmittee. — George  Schofield,  John  Si(l<loiis,  and  H.  S.  Hehard. 

Merchants*  Union  of  Jacksonville,  Fla. : 
CommUtte. — F.  Jordan,  J.  E.  Hart,  and  G.  C.  Wilson. 

Polytechnic  Society  of  Kentucky,  Louisville : 
Commttee. — J.  L.  Smith,  J.  D.  O'Leary,  and  S.-  G.  Stevens. 

Cincinnati  Board  of  Trade  : 
Cimmittee. — D.  B.  Pierson,  J.  A.  Scarlett,  and  J.  Dexter. 

Baltimore  Board  of  Trade : 

Committee, — R.  B.  Bayard,  A.  Reid,  T.  Poultney,  jr.,  W.  G.  Bowdoin,  and  D.  L.  Bart- 

lett. 

Chicago  Board  of  Trade  : 
Cowmitfee. — C.  D.  Hamill,  H.  W.  Rogers,  jr.,  I.  N.  Ash.  • 

Mohile  Cotton  Excliange : 
Committee, — W.  H.  Gardner,  J.  A.  McCaw,  and  A.  Proskaner. 

Philadelphia  Board  of  Trade : 
Committee. — W.  S.  Rnssell,  H.  Winsor,  and  B.  S.  Janney,  jr. 

Milwaukee  Chamber  of  Commerce : 
Committee. — J.  L.  Hathaway,  J.  B.  Merrill,  and  E.  M.  Peck. 

San  Francisco  Chamber  of  Commerce : 
Committee, — J.  W.  Raymond,  C.  A.  Low,  and  W.  W.  Dodge. 

Omaha  Board  of  Trade  : 
Committee. — W.  C.  B.  Allen,  J.  O.  Canlfield,  Geo.  Paterson. 

Meteon>logical  Committee  of  the  City  of  Newport,  R.  I. : 

Committee, — S.  C.   Bailey,  Samuel  Powell,  L.  P.  Clarke,  Benjamin  Finch,  Thomas 
Cogesball,  S.  W.  Macy,  and  S.  H.  Norman. 

Philadelphia  Maritime  Exchange : 
Committee, — Edward  K.  Stevenson,  Jacob  S.  Wain,  and  Geo.  Griftin. 

Detroit  Board  of  Trade  : 
Committee. — ^Theodore  P.  Hall,  James  Flinn,  and  A.  G.  Hibbard. 

Society  of  Natural  Histor>',  San  Diego : 

C(»iiiiit//«f. — G.  W.  Barnes,  Charles  J.  Fox,  and  O.  N.  Sanford. 

Merchants*  Exchange  of  Saint  Louis : 

Committee, — J.  A.  Scudder,  J.  B.  Maude,  R.  M.  Scruggs,  M.  Collins,  C.  Fink,  T.  (i. 
Conant. 

The  foUowing  niles  were  transmitted  to  the  above-named  committees  for  their 
?nidance  and  the  form  of  report  desired,  marked  *'  Form  L  " : 

Rtieifor  the  government  of  the  permanent  meteoroloffical  committees  of  t>oards  of  trade^  cham- 
hern  of  commerce^  and  other  organizations  appointed  to  co-operate  with  the  Chief  Signal- 
Officer  of  the  Army. 

RESOLLTION. 

POWERS   OF   COMMITTEE  ON  SIGNAL  SERVICE — TRANSACTIONS  OF   1877. 

«  •  «  «  #  « 

"&e9olred^  That  the  meteorological  committee  of  the shall  l>e  a  penna- 

i^Bt  committee,  and  that  the  names  of  the  members  and  any  changes  in  membership 
^*p.  in  each  case,  formally  notitied  to  the  Chief  Signal-Officer  of  the  Army.  The  com- 
mittee will  confer  with  the  Chief  Signal-Officer,  and  will  bring  before?  the 

all  matters  requiring  its  action,  or  relating  to  ai<l  needed  for  or  improvement  of  tlie 
''^ipnal  Sfr\ice." 

KuLE  1.  All  n^solutions,  memorials,  or  propositions  of  whatever  character,  relating 

to  th«»  meteorological  or  Signal  Service,  wliich  may  be  brought  before  the , 

an*  to  be  referred  to  the  committee.     Uj»on  such  reference,  the  committee  will  confer 
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with  the  Chief  Si«ifiia.l-Officer  upon  tlie  matter  in  question  before  making  the  commit- 
tee's recommendation  of  action  to  tiie ,  in  order  that,  by  interchange  of 

opinion  and  by  8tat«>ment  of  facts,  a  full  understanding  may  be  had.  It  is  also  re- 
quested that,  when  any  action  may  be  taken  by  the on  any  of  the  above- 
named  subjects,  the  connnittec;  will  forward  a  stateuient  or  copy  of  the  record  direct 
to  this  otfic(^ 

RrLK  'Z.  The  committee  will,  from  time  to  time,  bring  to  the  notice  of  the  Chief  Sig- 
nal-Otlicer  any  improvements  or  additions  to  the  service,  to  be  of  certain  benetit  to  the 

or  to  the  interests  n^presented  by  the* .     In  such  cases  it  is 

expected  the  ccmimittee  will  tirst  examine  into  and  satisfy  themelves  of  the  practica- 
bility of  the  undertaking,  and  that  it  will  be  of  an  actual  pecuniary  value  to  the  com- 
nnniity  they  rejiresent. 

Rule  3.  In  cases  occun'ing  under  Kule  2,  the  couimittee  will,  so  far  as  practicable, 
make  an  estimate  in  auiount  of  the  pecuuiary  value  hoped  to  result  to  the  connnercial 
or  other  interest  sfuight  to  be  benefitted  by  the  a<ldition  requested. 

KiTLK  4.  The  connnittee  will  make,  either  as  a  body  or  by  a  sub-committee,  at  least 
once  in  eac^h  month,  a  careful  examination  of  the  local  office  in  the  city  in  which  they 
reside,  and  report  to  the  Chief  8ignal-Offic<*r  their  findings,  under  their  different  head- 
in«^s,  upon  the  blanks  to  be  furnished  for  the  purpose. 

KiTLE  5.  They  will  at  once  bring  to  the  notice  of  the  Chief  Signal-Officer  any  neglect 
or  want  of  pr(uuj)tness  at  the  station,  or  any  delay  in  the  nqiorts,  or  in  the  proper  dis- 
play of  signals,  or  in  the  posting  of  bulletins,  or  of  furnishing  information  to  the  press, 
or  through  other  established  methods,  or  any  want  of  courteous  and  proper  conduct  on 
the  part  of  the  non-connuissioned  officers  or  jiersons  in  charge  of  or  at  the  station,  or 
contluct  calculated  to  bring  discredit  upon  the  service  of  the  United  State's. 

Kile  G.  The  conmiittee  will  bring  to  the  notice  of  the  Chief  Signal-Officer  conduct 
especially  entitling  the  non-commissioned  officer  or  assistants  at  the  station  to  com- 
mendaticm,  carefully  specifying  in  such  case  the  esjiecial  matter  for  which  the  station 
is  commended.  The  simple  discharge  of  routine  duty  in  such  way  as  to  escape  censure 
is  not  ground  for  especial  connuendation.  , 

Rule  7.  The  connnittee  will  confer  fully  with  the  inspectors  of  the  Signal  Service  at 
the  times  of  their  insi)ections,  and  will  direct  their  attention  to  all  matters  the  com- 
mittee may  consider  as  worthy  of  unusual  attention.  The  Chief  Signal-Officer  relies 
upon  the  counnittees  t(»  give  the  inspectors  facilities  for  such  examinations,  and  such 
assistance  as  will  enable  iiim  to  receive,  for  the  Secretary  of  War,  the  fullest  and  most 
reliable  information. 

Ri'LE  8.  The  committee  will  indicate  to  the  Chief  Signal-Officer,  for  the  information 
of  the  Secretary  of  War,  what  maps,  bulletins,  or  other  modes  of  iuf<»rmation  can  be 
used  to  best  advantage,  and  where  maps,  instruments,  &c.,  can  be  usefully  dis]dayed. 

RiTLE  9.  A  copy  of  these  rules,  together  with  the  names  of  the  local  committees  and 
the  resolution  under  which  they  are  appointed,  will  be  kept  disiilayed  in  each  local 
office. 

Rule  10.  The  committee  will  endeavor  to  so  arrange  with  the  press,  and  in  other 
mmles  of  publication,  that  the  information  furnished  by  the  office  to  tlie  press  w  ill  reach 
the  meml)er8  of  the  boards  of  trade,  chambers  of  commerce,  agricultural  societies,  ship- 
masters, shijvowners,  and  the  community  in  as  nearly  as  practicable  the  wording  in 
which  it  is  dispatched  from  this  office.  A  neglect  of  this  rule  may  lead  to  misiippre- 
hension  and  not  unfre(iuently  to  disaster. 

Rule  11.  The  ccmimittees  at  sea-ports  or  at  lake-port  cities,  at  river-ports,  or  repre- 
senting fishing  interests,  will  especially  present  the  requirements  of  these  different  in- 
terests as  to  the  coast,  fishery,  aiul  jMU't  services.  The  committees  at  interior  cities 
will  indicate  how  agricultural,  manufacturing,  river,  canal,  or  other  cognate  interests 
i'an  be  served. 

Rule  12.  Complaints  as  to  defects  at  local  stations  may  be  a<ldressed  to  the  local 
ccmimittees,  and  will,  in  general,  be  brought  to  their  attention  before  final  action  is 
taken  in  reference  to  them. 

It  is  expected  that  the  committee,  representing  to  some  extent  the  Signal  S<Tvice» 
will  endeavor  to  protect  and  advance  the  service  by  all  prosier  methods,  to  this  end 
ai<ling  the  non-comndssioned  officer  in  charge  of  local  stations  by  advice  or  influ- 
ence, in  procuring  suitable  locations  or  other  facilities  for  the  public  business,  and  by 
other  co-operation  for  the  public  service. 

Rule  13.  The  rules  of  this  service  require  that  changes  in  the  details  at  stations 
be  made  from  time  to  time.  It  is  not  to  be  considered  as  a  reflection  u])on  any  non- 
commissioned officer  or  assistant  that  he  is  relieved  at  one  and  onlered  to  another 
station.  Petitions  or  memorials,  tSrc,  requesting  the  detail  of  particular  persons  for 
particular  stations  are  not  encouraged. 

Office  of  the  Chief  Signal-Officer, 

IVatthingtonj  I),  C. 
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(Form  L.) 

Report  of  permanent  committee  of . 

, ,  1877. 

TTie  j>ermauHiit  ni(*t«^or»>logicjil  c(>rainitt<'e  of  the has,  at  tin*  rtMHH'st 

of  the  Chiof  Sijrnal-Offirt'r,  exainiued  the  office  of  the  Signal  Service  in  this  city,  and 
reports  its  condition  a.s  follows : 

Office  roomii (  Clean  and  well  kept  T 

[Yes  or  no.]  (  Convenient  f 

[wMtramtHtn Clean,  and  in  apparent  pood  condition  f 

[Yes  or  no.") 

Booh  fljtff  paper <  Neatly  kept  ? 

[Yes  or  no.]  (  Apparently  accnrate  ? 

OjUr  library Hooks  carefnlly  handled  ? 

'^t^al*  diifplayed At 

[Names  of  places  or  building.] 

%»«/  diaplaf; Considered  prompt  and  useful  ? 

[Yes  or  no.] 

FlagM  oRd  liffkts Good  f 

[Yes  or  no.] 

This8ta*^ion  was  examined  without  previous  notice  given. 

(Signature  of  chainuan. ) 

REMARKS. 

Tiider  this  head  to  be  noted  any  facts  to  be  more  dii*ectly  brought  to  the  attention 
'>fthe  Chief  Signal-Officer  in  relation  to  the  subjects  above. 

N'oTE.— Tetters  inviting  att«>ntir>n  of  tho  ('hiof  Si'zn'd-OffiiMT  to  subji^ctM  roquirlmr  other  than  routiiifr' 
terion,  or  which  demand  eapocial  eonHi(ler»tion.  arc  requesti'd  to  be  addressed  direct  to  the  Chief  Signal- 
Officer  of  the  Army  at  Washinjfton,  D.  C. 

Paper  11. 

n't  of  roluntartf  obnerrers  who  hare  forwarded  monthh/  reports  to  the  Chief  Signal-Officer 

durinff  the  year  ending  June  30,  1878. 


Xame  of  obaerver. 


ilhwe.  George 

iad^rsdn.  Rev.  .John 

Aaton,  Edward  J 

AiHen,  Thomai«  B 

Anaii,W.T 

Allijwm.  Dr.  .John  A 

Abbrrtt  Dr.  E.  K   

-irawrtron?.  Rev.  G.  C 

Aodrrwii.  Lnman 

A»hby.  M.  V  

Aflin,'  Lneinfl  C 

Adrunce,  C.  E 

Aawii,  Franklin 

Anicnitnnil  College  Farm. 

A«bHjw,  Prof.  E.  W 

AUalfer,  J.M 

AlbertsflTL  J.  L 

B»««,  ThnnuM  J 

BrpHt  J.  R 

BmtW.  E.T 

Bit^man.  .J.  H 

BwlWifliam 

Bolbnl  R 

Btrrinser.  William 

Bbaehard.O.  A 

Brfl.  Joseph    

Bowman.  Peter 

B«m»er.  Prof,  f 'harli-a  G  . . 
B^  Dr.andMrn.R-L.. 

BMidea  Frederick 

B*rkf  r.  Elx^nexer 

Bryant,  A.  P   

B»rtlett.  E  B 

BfWt  College 


Post-oflBce  address. 


State. 


Pittshnrerh,  .Mlesrhenv  Connty 

Clarksville,  Red  River  Connty 

Asheville,  Buncombe  Connty 

Garrison's.  Putnam  County 

Geneseo.  Henry  County 

Statesville,  In*deH  Connty  

Salinas  City.  Monterey  County 

Fayette.  Jefferson  County ' 

Sonthinirton.  Hartford  County 

A fton.  Union  Connty     

Sprinirfteld,  Hampden  County 

Hector.  S<'hnyler  County  . .  .*. 

Ringgold,  Morgan  County 

New  BnmswicK,  Middlesex  County. 

Goldsborough,  Wa>-ne  County ".. 

Independence,  Montgomery  Connty. 

Macon,  Noxubee  County 

Moon'stown.  Burlington  County 

Embarrass,  Wanpaea  County  

Tioga,  Tioga  County '. 

Dover.  Kent  Connty 

Murphv.  Cherokee  Coiintv   

LitchfiiMd,  Hills«lale  Connty 

Belle fimtaine,  Logan  County   

Elmirn,  Stark  Connty .' 

Franklin.  Venango  County    

Savannah,  Ashland  County 

Vevav,  Switzerland  County 

I-.enoir,  Caldw«'ll  County   ". 

Peoria,  Peoria  (Connty 

Saint  Slary's.  Caradeii  County 

Clear  T'reek.  Saunders  County 

Vermillion,  Oswego  Coimty  . '. 

Beloit.  Rock  County '. 


Pennsylvania. 

Texas! 

North  Carolina. 

New  York. 

Illinois. 

North  Carolina. 

CMlifomla. 

Mississippi. 

Connecticut. 

Iowa. 

Massachusetts. 

New  York. 

Ohio. 

Now  Jersey. 

North  Carolina. 

Kansas. 

Mississippi. 

New  Jersey. 

Wisconsin. 

Pennsylvania. 

Delaware. 

North  Carolina. 

Michigan. 

Ohio. 

Illinoia. 

IVnnsylvania. 

Ohio.  ' 

Indiana. 

North  Carol  in  1. 

Illinois. 

(ieorgia. 

Nebr.mka. 

New  York. 

Wisconsin. 
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Name  of  observer. 


Post-office  address. 


State. 


Ballou.N.E 

Blwlgett,  Charles 

Bulloch,  Thomas 

Blood,  Charles  F 

Baker,  D.W.C  <^.... 

Benedictine  Fathers 

Ii4jmar,  Thomas  H 

Bower.  Dr.  William  W 

Bajiies,  Mrs.  R.  H 

Breedon,  Jacob 

BrewsUir,  Jame« 

Child,  Dr.  A.  L  

Clark,  Dr.  J.  T.  and  Miss  E.  J 

Chandler.  Dr.  William  J 

Carlton,  A.  Y 

CiittinR.  Hiram  A 

C!ummingH,  James 

Chenej',  William 

Crosier,  Adam 

Crane,  George  W 

Cntler,  J.  L 

Cochrane,  Joseph 

Cooke.  Dr.  William  H 

Curtis*,  W.  W    

( 'arlovitz.  John 

Cooke,  E.R 

(>.)uch,  E.  D 

(.'ollin.  Prof.  Alonzo 

Cliase,  Dr.D.  H 

Curtiss,  George  G 

Clark,  T.  A 

C'lark,  J.  Morton  

Chappellsmith,  John 

Colby,  Alfred 

Chiia,  H.P 

Chambc^rlin,  S.  N 

Cline,  Frederick  P 

Calhoun,  P.  B 

Cook.  F.  S 

Cornell  University 

Colt,  Heniy  H  . . .' 

Cutler,  Rev.  B.  B 

Caldwell,  John  W 

Dewhurst,  Rev.  E 

Davis,  Mrs.  D.  D 

Doak,  Miss  Julia  A 

Dawson,  William 

Doton,  Hosea 

Draper.  Daniel  

Dunn,  William     

Dickinson,  J.  P 

Davis,  Jacob  

Dunning,  I.  S 

Daboll,  Solon  M 

Emery,  Josiah 

Eai  Iham  College 

Ellicott,  James  F 

Ellis,  E<lwin 

Edgington,.R.P 

Engelstad,  R.  M 

E<1  wards,  Daniel  

E<iay.L 

Emmet,  Thomas  A 

Farquhar,  Allan 

Foster,  H 

Fox,  Fred.  E 

Ferriss,  E.  J 

Fallon,  J 

Foster,  R.  W   

Fleming.  John 

Fuller.  A.N 

Femald.  Prof.  M.  C 

Gar<liner.  R.  H  

Gilman,  R.  H 

(Tillingham,  C 

(Jillespie.  Dr.  S.  W 

Green.  H.  A 

(irav.  F.  R   

Gedding,  Dr.  W.  II  

( Jardiu^r,  O.  A .  A 

Grathwolil,  John 

Glurtco.  J.  M 


Sandwich.  De  Kalb  County 

Howarfl,  Nemaha  County  '. 

Coalville,  Summit  County 

Walthaiu,  Middlesex  County 

Austin,  Ti-avis  County 

Saint  Meiurad,  Spencer  County 

Limestone  Springs,  Spartanburg  Countj" . 

Mount  Sterling,  Bn»wn  Count v 

Independence,  Montgomery  County 

Adrian,  Lenawee  County ' 

Okalooska.  Ouachita  County 

Plattsmouth,  Cass  County 

Mount  Solon,  Augusta  County i 

South  Orange,  Essex  County 

Wet  Glaze,  Camden  County' 

Lunenburgh,  Essex  County 

Tarentum,  Allegheny  County 

Minneapolis.  Hennepin  County 

Laconia,  Harrison  County 

Bethel,  Clermont  County* 

Quitman,  Brooks  County 

Havana,  Mason  Countv* 

Carlisle,  Cumln'rlnnd  County 

Rocky  Run.  Columbia  County 

Milton,  Santa  Rosa  County.  / 

Trenton.  Mercer  County . .' 

Cont^MM-ookvillc,  Merrimac  Connty 

Mount  Vernon,  Linn  County 

Louisville,  Clay  County ". 

Falls  ton,  Harfonl  Couiity 

Weldon,  Halifax  County    

Arlington.  Rush  County 

New  Harmony.  Posey  County 

Amoskeag,  Merrimac  County 

Kansas  City.  Jackson  County 

Daytona,  Volusia  County 

Tefrt^ll,  Kaufman  County 

Austin,  Wilson  County  ' 

Jersey  City.  Hudson  Connty 

Ithaca,  Tompkins  County 

Nora  Springs.  Floyd  Couiity 

Schroon  Lake,  Essex  (.'ounty 

Clarksville,  Montgomery  County 

Mystic,  New  Haven  County * 

^V*ebster,  Jack»<ui  County 

Tusculum  College,  Greene  County 

Spi(;eland,  Henry  County * 

VToodstock,  Windsor  Countv ' 

Central  Park  Observatory,  I^ew  York  City 

Emerson,  Otoe  Countv •■ 

Guttenberg,  Clayton  County 

Rowe,  Franklin  County . .  .* 

Dennison,  Crawford  County 

Olivet,  Hutchinson  Countv  

Williamsnort ,  Lycoming  County 

Richmono,  Wayne  County .* 

Saint  Inigoes.  f^lnt  Mary's  County 

Ashland,  Ashland  County 

Stanley,  Johnson  County 

Mount  Carmel,  Kane  County 

Nile,  Allegany  County * 

Danville,  Boyle  County 

Carmel,  Putnam  County 

Sandy  Springs,  MontWmery  County 

ClcAveland,  Bradley  County 

Mount  Fair  view,  .San  Diego  County 

Painesville,  Lake  County  '. * 

Lawrence,  Essex  County 

Springtield,  Hampden  County 

Readington,  Somerset  County 

Hennosa,  La  Platte  County  .* 

Orono,  Penobscot  (Jounty . .' 

Gar<liner.  Kennebec  County 

Milfoitl,  Kent  ( .ounty " 

Accotink,  Fairfax  County 

Sterling.  Whiteside  County 

A  t<"o,  Camden  County ' 

Xat'l  Deaf  and  Mut<*  College,  Washmgton 

Aiken,  Aiken  C'ounty 

Center  Mound,  Republic  County 

Blooming  Grt»ve.  rike  County. 

CJilmer,  Fpshur  County ' 


niinois. 

Nebraska. 

Utah. 

MassacbusettA. 

Texas. 

Indiana. 

South  Carolina. 

Illinois. 

Kansas. 

Michigan. 

Louisiana. 

Nebraska. 

Virginia. 

New  Jersey. 

Missouri. 

Vermont. 

Pennsylvania. 

Minnesota. 

Indiana. 

Ohio. 

Georgia. 

Illinois. 

Pennsylvania. 

Wisconsin. 

Florida. 

New  Jersey. 

New  Hampshire. 

Iowa. 

Illinois. 

Maryland. 

North  Carolina. 

Indiana. 

Do. 
New  Hampshire. 
Missouri. 
Florida. 
Texas. 
Tennessei*. 
New  Jersey. 
New  York^ 
Iowa. 
New  York. 
Tennessee. 
Connecticut. 
Noith  Carolina. 
Tennessee. 
Indiana. 
Vermont. 
New  York. 
Nebraska. 
Iowa. 

Massachusetts. 
Iowa. 

Dakota  Territory. 
Pennsylvania. 
Indiana. 
Maryland. 
Wisconsin. 
Kansas. 
Utah. 

New  York. 
Kentucky. 
New  York. 
Maryland. 
Tennessee. 
California. 
Ohio. 
Massachusetts. 

I>o. 
New  Jersey. 
Colorado. 
Maine. 

Do. 
Delaware. 
Virginia. 
Illinois. 
(Jeorgia. 

District  of  Columbia. 
South  t'arolina. 
KnuHas. 
Penusvlvania. 
Texas! 
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List  of  voluntarjf  observers,  ^'c, — CoDtinued. 


Name  of  observer. 


Post-oflSce  addresa. 


State. 


(roodlander.  Harrv  

Grwn,  Dr.J.C...* 

OleiUtmaBD,  Dr.  W 

Hyde,  G.  A.,  and  wife 

Hardv.R.T 

HciwanL  jr.,  T.  T 

Hu»kiiuon.  R.  M  

Harper.  George  W 

Howard,  S.  A 

Hariin,  Rev.  WUliam 

Hammitt,  John  W 

Havworth,  John 

HaiTmo:ton.  Chariea  A 

fligpna,F.  W 

HvIaiKl  William 

Howard,  May 

Hunt,  George  M 

Haywood.  John,  son  and  daughter . 

Hairold,  Fnate  B 

Hoadley,  James  H 

HnbWlh".  J.  A 

HopkiLt.  Dr.  H.  H 

Home.  Dr.  C.  F 

HilUF.T 

HerinjE,  C.  J 

Harcourt,  Jav 

Hinricha,  PpoC  G 


Hairard  CoUepe  Obaervatory . . . 

lASTam.  Dr.  John .' 

IfiKalabe.  Granville 

Iowa  State  A  frricultural  College. 

•Jwne*.  John  W 

Jenniiion,  H.  L 

J<»f«,  Ira  B 

Kirkpatrick,  J.  A 

K'eeler.W.F 

Kaaffinan,  C.  C 

Kfdae,RC 

KwscG.P 

Kohler,  Edward 

Keotgen,  Charles 

Kfenan,  Mnt.  W.  E.  A 

Kancher.  WiUiam 

Kwiiie,  Prof.  W.  K 

Lope,  Miases  C.  and  J 

Uwk,  ^fisa  Blanche  L 

L*wis,  Jaroea 

Uud.  Prof.  Prank  H 


Utton,  J.  E 

Lincohs.  J.  R 

Lines,  Dr.  L.H 

Lafffrt y,  John  F 

L^ham.  A.  Milton 

Lambertoa.  W.  R 

MflJer,  Rev. Frank ... 

Merriam,  G.  T 

MetealtJohnG 

MooTe.C.R 

Moultoa,  J.  P 

Mead.S.B 

M«»d,E.C 

Martin,  Horaee 

Monflle,  Rev.  Daniel    

Mdonnell,  E.  M 

MneUer.Dr.R    

MarahaD,  Gregory 

Madlein,\r.F    .: 

Mt<:readv,  Miaa  Lucy  A  .... 

Mathew»,J.  McD 

Meriwrther,  Charle«  I 

Xf  Dvane.  Charh-a  J 

Meehan,  Thoroaa 

Maxwell,  Samael  A 

MKMllCoUeep 

Mmittjr..  J.C 

Jfuonnan,  C.  H 

Morria,  Rev.  John 

Moimt  Saint  ^larv'a  College 

Hc»nlton,M.  M  ..' 

MeDonoagh  ^School 


Leeaburgh,  Koaeinako  Count v 

"West  Chester,  Cheater  Couniy 

AaheviDe,  Bunconil>e County.' 

Cleveland,  Cuyahoga  County 

Troy,  Rentweiaer  County  

Eaat  Orange,  E88e.x  ('ount y 

Port  Blaktay.  Kitaap  Comity 

Cincinnati,  Hamilton  County 

Greeuaborough,  Guillord  County 

Mill  Village,  Sullivan  County  .  .* 

College  Hill,  Harailt4m  County 

Philadelphia,  Philadelphia  County. 

Dover  Miuea,  Goochland  County 

Detroit,  Wayne  Countv  

Baxter  Springa,  Cherokee  County 

Healdabnrg,  Sonoma  (.'ouuty 

Xorth  Argj'le,  Washington  County 

We8te^^ille,  Franklin  Couuty 

Ameiioua,  Sumter  (^'ounty . .  * 

Santa  Cruz,  Santa  Cruz  CWnty 

Brownsville,  Fayette  County  .' 

New  Market.  Frederick  Couuty 

Watertown,  Middlesex  County 

Manchester,  Rockingham  Couiity 

Paramaribo,  Colony  of  Surinam  * 

Wappinger's  Falls,  Dutchess  County    

Dlrectorlowa  Weather  Service,  Iowa  City, 

Johnson  County. 

Cambridge 

Vineland,  Cumberland  County 

South  Hartfowi,  Washington  County 

Ames,  Story  County 

Marengo,  McHcnry  County 

Starkev,  Yat**  County 

Neillsville,  Clark  County 

Philadelphia,  Philadelphia  County 

Ma>T>OTt,  Duval  County 

Green  Castle,  Franklin  County 

Lansing,  Ingham  County 

Cooperstown,  Otsego  County 

Egvpt,  Lehigh  County 

Stapleton,  Richmond  County 

Brookhftven,  Lincoln  County 

Oregon,  HoltConnty ". 

Manhattan,  Riley  County 

Manltoww,  Manitowoc  County 

McMinnville,  W^arren  County* 

Kanab,  Kane  County '. 

C<»lorado  College,  Colorado    Springs,    El 

Paao  Countv. 

Bethel,  Bath  (iounty 

Boonsboro',  Boone  County 

Okahumpka,  Sumter  County 

Martinsville,  Clark  County 

Springtteld,  Greene  County 

Pelham,  Westchester  County 

Flatonla.  Fayette  County 

San  Louis  Rey.  Siin  Diego  County 

Mendtm,  Worcester  County .'  

Johnsontown,  Northampton  County 

Sebago  Lake,  Cumberland  County ' 

Augusta,  Hanc<K'k  County ' 

Keswick.  Allwraarle  County 

Coming,  Holt  ('ounty  

Wilmington,  New  Hanover  County 

New  ('astle,  Lawrence  County 

New  Corydon,  Jav  County. 

Crcsco.  Howard  County  .' 

Ephrata,  Lancaster  (bounty 

Fort  Madimm,  Lee  (Countv 

Hillsbonmgb,  Highland  County 

Boon»l>orough,  Bedford  County 

Kensico,  Westchester  County 

Gemiautown,  Philadelphia  County 

Lyndon,  Whit^'sides  County 

Montreal .*  

Farming<lale,  Queens  County    

(.'loverport,  Breckinridge  County 

'Morriston,  Davison  County .* 

Emmettsburgh,  Frederick  County 

Monticello,  Jones  Couuty 

Owing's  MiUa,  Baltimore  County 


Indiana. 

Pennsylvania. 

NorthCai-olina. 

Ohio. 

New  York. 

New  Jersey. 

Washington  Territory. 

Ohio. 

North  Carolina. 

New  Hampshire. 

Ohio. 

Pennsylvania. 

Virginia. 

Michigan. 

Kansas. 

California. 

New  York. 

Ohio. 

Georgia. 

California. 

Pennsylvania. 

Maryland. 

!^laasachu8etts. 

New  Hampshire. 

South  America. 

New  York. 

Iowa. 

Massachusetts. 

New  Jersey. 

New  York. 

Iowa. 

Illinoia. 

New  York. 

Wisconsin. 

Pennsylvania. 

Florida. 

Pennsylvania. 

Michigan. 

New  York. 

Pennsylvania. 

New  l^ork. 

Mississippi. 

Missouri. 

Kansas. 

Wisconsin. 

Tennessee. 

Ftah. 

Colorado. 

Kentucky. 

Iowa. 

Florida. 

Illinois. 

Missouri. 

New  York. 

Texas. 

California. 

M  assach  usetts. 

Virginia. 

Maine. 

Illinois. 

Virginia. 

Missouri 

North  Carolina. 

Pennsylvania. 

Indiana. 

Iowa. 

Pennsylvania. 

lowiL  * 

Ohio. 

Virginia. 

New  York. 

Pennsylvania. 

Illinois. 

('anada. 

New  York. 

Kentucky. 

Dakota. 

Maryland. 

Iowa, 

Maryland. 
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List  of  voluntary  observers,  <jf-c. — Coutinued. 


Name  of  observer. 


Maikall,jr.,B.F 

New  comb,  (i.  S 

Noll.  A.  B 

NiplK'U.  I'rof.  Francis  E. 


Post-office  address. 


Nettlcton,  E.  S 

Neill,  ThonuiH 

NaHon,  Rev.  Elius 

Niles.P.n 

Nixon,  J.  Shaq)e 

Xc'wbej^iu,  Dr.  J.  S 

Dsboru,  Ethan 

tMjreu  College 

Owsley,  Dr.  J.  B 

O'Hagan,  John  

Pan-irk,  J.  M 

Pearee,  Thomas 

Qiuirtei  man,  E.  A 

Kodmau,  Miss  Susan 

Rotters,  O.  P 

Robins,  C.  E 

Reynolds,  A 

Richardson,  C.  F 

Rolwrtsim,  Thomas  D 

Robertson,  R.  S 

Runjie,  C 

Rockwell,  Charlotte 

Reminifltm,  ('.  V.  S 

Rinji,  John  J 

Rotch,  William 

Seltz,  Charles , 

Smith,  E.  Allan 

Shri ver,  E.  T 

Smith,  Dr.  WiUiara 

Streiig,L.H  

S.)iile,  Pi-of.  WiUiam 

St4'ni.  'Jacob  F 

Scott,  Thomas  G 

Scott,  T.M 

Stebbins,  Geo.  H 

Snell,E.S 

Sleiiker,  Elmina  P.  D  

Smith,  Rev.G.N 

Saxby,  J.I 

Slade*,  Elisha 

Smith,  C.  J 

Sherman,  J.  M 

Sessions,  Lewis 

Spaiildin^,  John 

Searle,  L.B 

Snow,  Prof.  Frank  H 

Sturtevant.  E.  T 

Spillmai),  J.  J 

Stcphcuson,  Dr.  M.  F 

Stuckv,Dr.  C.F 

Straiglit,  Isjiac 

Smith.  Dr.  W 

Scribnfr,  II.  F.  J 

Smyth,  B.B 

Shriver,  Howard 

Siler,  Mrs.  A 

SanlH>rn,  J.  F 

Ti-uman,  George  S 

Thonn)«on,  Rev.  Daniel 

Tut wfler.  H.,  LL.  D 

Tripp,  ().  H.  and  L.  S 

Towusond,  L.  I* 

Thralls,  Gcorjre  R 

Towijscnd,  Isaac 

Trowbridjze,  David 

Tuim  r,  Erut-st 

Tr.  niblev,  J.  B 

Todd,D.'P 

Univcrs^ity  of  AVisconsin 

Vanlu'kle,  J.  M 

Vennillion,  ^y.  W 

Valeiitc,  A.  X 

Watt*  rs,  Dr.  Janu's 

Wat  kins.  Prof.  A.  B 

West,  Silas 

Wild.  Rev.  E.P 

Winchell,  Pi-of.  and  Mrs.  N.  II. . 


Moorhoad,  Clay  County 

Westboroujjh,  Worcester  County 

Linden,  Union  County *. 

Dii'ector  Missouri  Weather  Sei'>'ice,  Saint 
Louis,  Saint  lamis  C(»uuty. 

South  Puebh),  Pueblo  County 

S<'indusk  V,  Erie  Count\'< ' 

North  Billerica,  Middlesex  County 

Kinsley,  Edwards  County * 

Chambersburjjh,  Franklin  County 

Anna,  Union  County 

Hennepin,  Putnam  Countv 

Bowlinji  Green,  Warreu  (bounty 

Jacksonsbur^h,  Butler  County 

Greenville.  I*itt  ('ouuty *. 

North  Vtduey,  Oswego  County 

Eola.  Polk  County 


State. 


Flushing,  Queens  County 

New  Bedfonl,  Bristol  County 
Marenjio,  McHenry  County. . 
Summit,  Rio  Gninue  Countv. 


ludewendence,  Buclianan  ('ounty  . . . 

Fre<diold,  Momnouth  County 

Rock  ford,  Winnebago  ('ounty 

Fort  Wayne,  Allen  County  .  T 

New  Ulm,  Austin  County 

('olebrook,  Litchtield  County 

Fall  River,  Bristid  County 

Banning,  San  Bemanlino  County    . . 

Fall  River.  Bristol  County  

De  Soto,  Washington  County 

Moriches,  Sulf(dk  County  

Cumberland,  A  lie  ijhany  County  .    . . 
Cannonsburgh,  ^^  ashingtou  County 

Grand  Rapids.  Kent  County 

Cazenovia,  Madison  County 

Logan,  Hairison  County . .  I 

Forsyth,  Mom-oe  County 

Melissa,  Collin  County 

Fresno,  Fresno  County 

Amherst,  Hampsliire  County 

SnowTAulle,  Pulaski  County 

Northport,  Leelenaw  County 

San  Buenaventura.  Ventura  County 

Somerset,  Bristol  ('ounty 

Hudson,  Summit  County 

Hampton,  Elizabeth  City  County  . . . 

Norfolk,  Madison  County ' 

Wautoma,  Waushai-a  County  

Bakersville,  Mitchell  ('ounty 

Lawrence,  Douglas  County  ". 

Biwayne,  Dade  County    .'. 


Pierce  City,  I.^iwrcncc  County 

Gainesville,  Hall  County ". 

Helvetia,  Randolph  County 

Walla  Walla,  Walla  Walhi  County. . . 
Spartanburgli,  Spartanburgh  County 

Sti-affonl.  Orange  County 

( 1  n^at  Bend,  Barton  County  

Wytheville,  Wythe  County  

Franklin,  Macon  County 

Tabor,  Fremont  County 

(lenoa,  Platte  County .  *. 

Arkansas  City.  C<»wley  County 

Green  Spring,  Hale  County 

Surry,  Uancoik  County  

Hubheville,  Bucks  County 

Houston,  Suwannee  County 

Capeville,  Northampton  County 

Waterburgh,  Tompkins  County 

Point  Pleasant 1 

Oakland,  Alameda  County 

Naval  01)S4-.rvatory,  Wasliington 

Madison,  Dane  County    

Camden,  ('amden  County 

Frankford,  Pike  County 

Womlstoi'k,  Howanl  County 

Holton.  Jackson  County  . . .' 

Adams,  Jefferson  Ctuinty 

Cornish,  York  County  . .' 

Newport,  Orleans  ('ounty 

Minneapolis,  Ueuneplu  County   


Minnesota. 
Massachusetts^ 
New  Jersey. 
MissourL 

Colorado. 
Ohio. 

Massachusetts. 
Kansas. 
Pennsylvania. 
Illinois. 
Do. 
Kentucky. 
Ohio. 

North  Carolina. 
New  York. 
Oregon. 
New  York. 
Massac  huaett». 
Illinois. 
Colora<lo. 
Iowa. 

New  Jersey. 
Illinois. 
Indiana. 
Texas, 
('onnecticut. 
Massachusetts- 
Califoi-nia. 
Massachusettii. 
Nebraska. 
New  York. 
Maryland. 
Pennsylvania. 
Michigan. 
New  York. 
Iowa. 
(Jeorgia. 
Texas. 
California. 
Massachusetts. 
Virginia. 
Micliigan. 
California. 
Massaehnsetta. 
Ohio. 
Virginia. 
Nebraska. 
Wiwousin. 
North  Carolina. 
Kansas. 
Florida. 
Misstmri. 
(Jeorpia. 
Virginia. 

W  ashiugton  Territorj- 
South  Carolina. 
Vennont. 
Kansits. 
Virginia. 
North  Carolina. 
Iowa. 
Nebraska. 
Kansas. 
Alalmma. 
Maine. 

Pennsylvania. 
Floritla. 
Vliginia. 
New  Y^ork. 
I^misinna. 
('alifoniia. 

District  of  Columbia. 
Wisconsin. 
N<-w  Jersey. 
Missouri. 
Maryland. 
KauMis. 
New  York. 
Maine. 
Vennont. 
Miuneiota. 
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List  of\?oluntury  obserrers,  <f'<^. — Continued. 


Name  of  observer. 


Po8t-oflic«  addresa. 


Stat«. 


Walton,  J.  P 

Whitehead,  W.  A 

Whit*-,  L  H 

Wflber.  Bei^iamm  F 

Williams,  Milo  G 

Wh«.at<.n.  if  re.  D.  B 

Worth.  J.  M 

Wviuer.J.  H 

WfIU..J.M 

Woodward,  Dr.  Aiigastua  J 

Whitins.  William  H 

Winn,  Mij»s  Minerva  E  

Willijs  0.  R 

Watti-m.  W 

WvUe.  AVilliam 

Wliittinirt<»n,  Granville 

Wolfe.John  H 

Whitney.  C.  E 

Winnipi«K>gi-e  Lake  Cotton  and  I 
Woolen    Manufactnring   Coni--^ 

Pany-  j 

Woodworth,  Dr.  A 

Won-e«ter  Aeademv 

White.  T.  Baxter  . .' 

Touni.  Oeorjie  R : 

Yftter.  W.(; 

United  .States  Naval  Hospital 

Ik> 

Do 

Do 


Muscatine,  Mu  sea  tine  County 

Newark,  E».Hex  Countv 

Cincinnati.  Hamilton  ('onnty 

West  Waterville,  Kennebec  County 

Urbana,  Champaijiai  County 

Indepentlentte,  Buchanan  County 

Fay<'tteville.  Cumberland  County 

JudMunia,  White  Countv 

Vernon  Cc-nter.  Oneida  i>oanty 

Otter  Cre«'k.  Levy  County  . . .' 

<  Jeneva  Lake,  Whlworth'Countv 

Went  Charhitte,  Chitt-eudeu  County 

Whit<*  IMaius.  Westchester  Couuty   

MechanicH'  Falls,  Androscojrgin  County  . 

Mount  Forrest,  Ontario  County 

Mount  Ida,  Montgomery  Couuty  

I^'banon,  Laclede  (bounty . .    

Cres well,  Marion ( !ounty 

Weir's  Landing,  lielknap  County 

WolflM»ronph,  ('arfol  County 

T.jike  Village,  Belknap  County  

Bristol,  Grafton  Couuty 

Ashland.  Grafton  County 

Empire  City,  Cherokee  ( 'ounty 

Worcester,  Worcester  County 

Highlands,  Macon  County 

Penn  Yan,  Yates  County 

Catawissa,  Columbia  Ctmuty 

Mare  Island 

New  York 

Philadelphia 

Yokohama 


Iowa. 

New  Jei*sev. 

Ohio. 

Maine. 

Ohio. 

Iowa. 

North  Carolina. 

A  rkansas. 

New  York. 

Florida. 

Wisconsin. 

Vermont. 

New  Hampshire. 

Maine, 

Canada. 

Arkansas. 

Mi-s-Houri. 

Kaui^as. 

New  Hampshire. 

Do. 

Do. 

Do. 

Do. 
Kansas. 
Massachusetts. 
Nortii  Candina. 
New  York. 
Pennsylvania. 
California. 
New  York. 
Pennsylvania. 
Jaitan. 


Paper  12. 

Lkt  of  militari/  poaU  from  which  metcoro^Offical  reporUt  hare  hern  receircd  monthly  at  the 
office  of  the  Chief  Signal-Officer  during  the  year  ending  June  30,  1878. 


Post. 


State. 


Adams.  Fort 

An?el  L^Ltnd 

Akatraz  Island 

Abraham  Lincoln,  Fort 

Apache,  Camp 

Baton  Rouge  Barracks 

Baker,  Camp 

Bradv.  Fort   

Bafotd,  Fort 

Brown,  Fort 

Benton.  Fort 

BidwelL  Camp 

Boiae.  Fort 

Benicia  Barracks 

Btown,  (I'amp 

Bowie,  Camp 

Barancas,  Fort 

C<dTille.  Fort 

Canbv.  Fort  

CoDcto,  Fort 

Columbus,  Fort    

Craig,  Fort 

Colnmbas  Barracks   . . 

Doaglass.  Camp 

Duncan,  Port 

Davin,  Fort 

Hlis.Fort 

Poote,  Fort    

Fetterman.  Fort 

Fml  Steele,  Fort 

<laston.  Camp 

Oarland,  Fort   

Grant  Camp 

Griffin.  Fort  

Havft.  Fort 

Hallect  Camp 


Rhode  Island. 
Califoi-nia. 

Do. 
Dakota. 
Arizona, 
Louisiana. 
Montana. 
Michigan. 
Dakota. 
Texas. 
Montana. 
California. 
Idaho. 
California. 
Wyoming. 
Arizona. 
Morida. 
Washington. 

Do. 
Texas. 
New  York. 
New  Mexico. 
Ohio. 
Utah. 
Texas. 

Do. 
Montana. 
Marjiand. 
Wyoming. 

Do. 
California. 
Colonulo. 
Arizona. 
Texas. 
Kansas. 
Nevada. 


Post. 


Hamilton.  Fort 

Hamev.  ('amp 

Hartsuft;  Fort 

lndei»endence.  Fort  . . 

Khimath.  Fort 

Keogh,  Fort 

I^raed,  Fort 

Lowell,  Camp 

Lapwai,  Fort 

Leavenworth,  Fort. . . 

Lyon,  Fort  

L<>wer  Brul6  Agency. 
MtiPherson  Barracks 

McPhersfm,  F'ort 

McKavett,  Fort  

McDowell,  (^amp 

Mc  Henry.  Fort 

Monroe.Fort 

Madison  Barracks 

Mqja ve.  Camp 

McDermitt,  Camp  — 

Niagara,  Fort 

Oglethorpe  Barrai^ks  . 

Porter,  Fort 

Pembina,  Fort 

Preble,  Fort 

Presidio 

Plattsburg  Barracks 

Point  San  .1oh6 

Iljm<lall.  Fort 

Ric<«.  Fort  

RiuiXjxold  Barracks  .. 

Sanders.  Fort 

Siduev  Barracks 

Sill,  Fort 

Snelling,  Fort , 


Stat«. 


New  York. 

Oregon. 

Nebraska. 

MtuHsac  h  uset  ts. 

On»gon. 

Montana. 

Kansas. 

Arizomk 

Idaho. 

Kansas. 

Colonwlo. 

Dakota. 

Georgia. 

Nebraska. 

Texas. 

Arizona. 

Maryland. 

Virginia. 

New  York. 

Arizona. 

Neva<la. 

New  York. 

Georgia. 

New  York. 

DakotA. 

Maine. 

California. 

New  York. 

California. 

Dakota. 

Do. 
Texa.s. 
Wyoming. 
Nebraska. 
Indian  Territory 
Minnesota. 
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List  of  milUary  postSy  ^c, — Contlftued. 


Post. 


Stevens,  Fort 

Shaw,  Fort 

SuUy.  Fort 

Stevenson,  Fort 

S»int  FnuK^iH  Barracks 

Sheridan,  Cnnip 

Sissetou,  Fort 

IN.tten,  Fort 

Townsend,  Fort 

Union,  Fort 


State. 


Oregon. 

Montana. 

Dakota. 

Do. 
Florida. 
Xebraska. 
Dakota. 

Do. 
Washington. 
Xew  Mexico. 


Post 


Verde,  Camp 

Wa>Tie,  Fort 

Warren,  Fort 

Wallace,  Fort 

Wingato,  Fort 

Whipide.  Fort    

West  Point  Military  Academy 

Willet's  Point     *. 

WnUa  Walla,  Fort 

Yuma,  Fort 


State. 


AriaK>na. 

Michigan. 

Massachusetts. 

Kansas. 

New  Mexico. 

Arizona. 

New  York. 

Do. 
Washington. 
California. 


Paper  13. 

Lint  of  merchant  and  naval  vessels  and  naval  stations  from  which  simultaneous  meteorologi- 
cal reports  have  been  received  at  the  office  of  tfie  Chief  Signal-Officer  during  the  year  ending 
June  30,  1878. 

MERCHANT  VE8SBLS. 


Name. 


Steamship  Alaska 

Steamship  China  

Steamshij)  City  of  Panama. 

Steamship  City  of  Peking. . 


Steamship 
Steamship 
Steamship 
Steamshi]) 
Stejimship 
Steamship 
Steamship 
Steamshi]) 
Steamship 


City  of  Tokio 

Colima 

Adriatic 

Baltic 

Britannic 

Celtic  

Germanic 

Kepuhlic    ... 
Belgic 


Steamship  Gaelic  . . 
Steamship  (XH*anic. 


Steamship  Baltimore 

Steamship  Braunschweig 

Steamship  Niimberg  — 
Steamship  Ohio 


Steamship  Illinois 

Steamship  Indiana 

Steamship  Ohio 

St^'amship  Pennsylvania 
Steamship  Swit/erhuid. . 
Steamshij)  Vmlerland  — 

Steamship  Hibernian 

Stt^amship  Nova  Scotian 
Steamshij)  S4'andinavian 
S«hooner  Addie  BMller  . 

Steamship  Algeria  . . 

Steamship  Batavia 

SteamHhip  Hibernian  . . . 

Steamsliij)  Othello 

Steamshij)  Penivian    

Steamshij)  Seine 

St^'amsliij)  Yorkshii-e  . . . 

Ship  Mikado  

Ship  Naiad 

Bark  Mar«)on 


Bark  Sorato 

Brig  Catherine 

Schooner  Traveller 
Roval  Alice 


Months  for  which  reports  were  received. 


Line. 


November,  1877 

June,  1878 

Julv,  1877,  and  November,  1877,  to  June,  1878.  in- 
clusive. 

Sept<'iuber,  1877,  to  February,  1878,  April  to  June, 
1878,  both  inclusive. 

August,  1877,  to  May,  1878,  inclusive 

February  to  June.  1878,  inclusive 

March  to  June.  1878,  inclusive 

Febnuiry,  1878 

March  to  June,  1878,  inclusive 

January.  February,  March,  May,  and  June,  1878 

January  to  June,  1878,  inclusive 

.January  and  February.  1878 

Augunf,  1877,  and  Oc^tbber,  1877,  to  June,  1878,  in- 
clusive. 


Pacific    Mail    Steam- 
ship Company. 


V  White  Star  Line. 


] 
1 


Occidental    and    Ori- 


July,  1877,  to  June,  1878,  inclusive ,  >     ental  Steamship 

July,  1877,  and  October,  1877,  to  June,  1878,  inclu-  ,  I      Company. 

siVe. 

August,  1877,  and  Januarv,  1878 

July  and  August,  1877,  an^  October,  1877,  to  June, 

1878,  inclusive. 

July,  1877,  to  Januarv.  1878,  inclusive 

July  to  Decemlier,  1877^  and  February  to  April, 

1878,  lioth  inclusive. 
September,  October,  1877;  March  and  April,  1878 
September,  1877,  to  June,  1878,  Inclusive. 


■) 


do [     Company 


October,  18^7,  to  June,  1878,  inclusive 

do    . 

Mav,  1878 
...:.do.. 


y 


North  German  Lloyd, 
of  Bremen.  '      < 


American   Steamship 


Red  Star  Line. 


Julv,  August,  and  September.  1877 IS  Allan  Line. 

November,  1877,  to  May,  1878.  inclusive ) 

July,  1877,  to  May,  1878,  inclusive 

July  to  December,  1877,  inclusive    

July.  1877,  to  January,  1878,  inclusive 

July  and  August,  1877 

. . .  r .  do   

July  to  November,  1877.  inclusive 

July  to  0*'tolH'r,  1877,  inclusive  

Felimarv  to  April,  1878.  inclusive 

Julv.  1877 

April  and  May.  1878 

Julv  and   August,    1877;     January,    February, 
March,  May,  and  June,  1878. 

July  and  August,  1877 

July  to  De4'ember,  1877,  inclusive , 

July  to  November,  1877,  inclusive 

DecemlH-r,  1877,  and  January,  1878 


British  vessels. 
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List  of  merchant  and  naval  resHch,  cf-c. — Continued. 

UXITRD  8TATE8  NAVAL  VEHt^ELS. 


Names. 


Months  for  which  reports  were 
received. 


Adams 

AUrm 
Aluka . 
Akrt-. 


AUuDce ...    

Ashuflot 

Csnooicus    i 

Colorado  j 

Coiiiitt'Iktion 

ConMtitution    .  - . . 


IVspatch  . 
EDt«rpme 
E»ex 


Fnnilin. 


Frolic- 

Gfttysburg 

Goard  


Hartford  .... 

Horoo 

Krtirgarpe    . . 
LackawaiiDa . 

Xari<ni 


Mirhi^an  . 
MoDocacy. 


MoDongahela  . . . 
New  Hampshire 


.Tulv.  1877,  to  April,  1878,  in- 
clusive. 

Febriiar>'.  1878. 

June,  18^8. 

Jiilv  t'»  D^^ceniber,  1877,  in- 
clunive. 

Jiilv.   1H77,  to  June,  1878.   in- 
clusive. 
Do. 
Do. 
Do. 

April  to  June,  1878,  inclusive. 

January  to  June,  1878,  in- 
clusive. 

July,  1877,  to  June,  1878,  in- 
elusive. 

February  to  June,  1878,  in- 
clusive. 

August  and  September,  1877; 
Xbvember,  1877,  to  Febru- 
arv,  1878,  inclusive. 

Julv,  1877,  to  June,  1878,  in- 
clusive. 

July  to  October,  1877.  inclusive. 

July  to  November,  1877.  and 
March  to  June,  1878,  both 
inclusive. 

November,  1877,  to  June,  1878. 
inrlusive. 

April  to  June,  1878,  inclusive. 

July.  1877. 

July  to  (H'tober,  1877,  inclusive. 

July,  1877,  to  January,  1878. 
inclusive. 

July.   1877,  to  June,   1878,  in- 
clusive. 
Do. 

July.  1877,  to  February,  1878, 
inclusive,  and  April,  May, 
and  June,  1878. 

July,  1877,  to  March,  1878,  in- 
clusive. 

Julv.  1877,  to  June,  1878,  inclu- 
sive. 


Names. 


Months  for  which  reports  were 
received. 


Omaha 

. ..     Jnly.  1877,  to  April,  1878,  inclu- 

sive. 

Onward 

. . .  !  July.  1877,  to  June,  1878,  inclu- 

sive. 

Ossipee 

July,  1877,  to  May,  1878,  inclu- 

sive. 

Palos 

'  July.  1877,  to  June.  1878.  inclu- 

sive. 

Pensacola . . . 

I  Julv    to   November,   1877,   and 

January  to  June,  1878,  inclu- 

sive. 

Plymouth  .. 

. . . .    July,  1877,  to  June,  1878,  inclu- 

sive. 

Powhatan  . . 

Julv  and  August,  1877,  and  No- 

vember,  1877,   to  June,   1878, 

inclusive. 

Ranger  

1  Jidv,  1877.  to  Juue,  1878,  imlu- 

j       sive. 

Richmond  . . 

i  July  to  September.  1877,  inclu- 

sive. 

Rio  Bravo  . . 

'  Jul;v,  1877,  to  June,  1878,  inclu- 

sive. 

Santee  

Do. 

Saratoga  .  . . 

July  and  August.  1877,  and  No 

1      vember,   1877,  to  June,    1878, 

iucluHive. 

St.  Louis  . . . 

Julv,  1877,  to  June,  1878.  inclu- 

'      sive. 

Swutara 

July,  1877.  and  Oetoljer,  1877,  t«» 

;       June,  1878,  inchiMiv«'. 

Supjdy 

..      Febi-uary  to  Juue,  1^78,  inclu- 

sive. 

Tennessee  . . 

. . . .    Julv,  1877,  to  June,  1878,  inclu- 

sive. 

Trenton  . . , 

Do. 

Tuscarora  . . 

March  to  June,  1878,  inclusive. 

Yandalia 

. . ..    Julv,  1877,  to  Juue,  1878,  inclu 

1       sive. 

"Wabash 

Do. 

Wyoming  . . 

July,  1877,  to  January,  1878,  in- 

elusive,  and  Mairli  abd  April. 
1878. 


UNITED  8TATK8  NAVAL  LAND  STATIONS. 


Mare  Island,  Cal 
Peiuacula,  Fla.. 


July,  1877,  to  June,  1878,  inclu-  nPortsmouth,N.H. 
sive.  j 

Do.  Yokohama,  Japan 


Julv,  1877,  to  June,   1878,  inclu- 
sive. 
Do. 


I 


Bartbolomen  Diasi  January  and  February,  1878. 

India 

MindeUo 


September,  1877. 
ebnii 
1878. 


rOKTLlJUKSK  NAVAL  VKSSKLS. 

Sado 


k'pi 
February,  March,  and  April,  •    S4  da  Bandeiro . 


Tejo 


January  to  June,   1878,    inclu- 
sive. * 
Manh  and  April.  1«78. 
April  and  May,  1878. 


Furnished 
Fnmi«he<l 
KurniKhed 
Fnmiidhed 
Furnished 
FurnLsh^Ml 
Fumi.«*hed 
Furnished 
Funiished 
ological 
Furnished 
Furnished 


by 
bv 
bV 
by 
by 
by 
bv 
bV 
bV 
Coii 
by 
by 


81MMARY. 

Pacific  Mail  Steaumlup  Company 

the  White  Star  Line. 

the  Occidental  and  Oriental  Steamship  Company 

the  North  (jrennan  Lloyd  of  Hrenien 

the  American  Steamship  Company  . 

the  Red  Star  Line 

the  Allan  Line 

Capt.  James  Jorjj;ens4'n 

the  co-operation  of  R.  H.  Sccdt,  esq.,  F.  R.  S.,  secretary  of  the  Meteor- 

ncil,  I^ond(»n 

the  Tnited  States  Navy 

t  he  Portugnese  Navy 


G 
6 
3 
4 
4 
2 
3 


14 

r>i 

6 


Total 


100 
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STATION  STATISTICS. 

Paper  18. 

Statement  showing  how  many  times  the  wind  was  observed  blowing  from  the  eight  cardinal 
points  of  the  compass  during  each  month  and  season  of  the  year  ending  June  3(),  1878,  com- 
piled  from  the  local  observations  taken  at  the  several  stations  of  ooservations  at  7  a.  m.,  2 
p.  ffu,  and  9  p.  m,  {local  time). 
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8 

10 

4 

9 

2 

8 

5 

11 

12 

15 

17 

15 

2 

6 

8 

2 

6 

2 

5 

7 

25 

27 

27 

12 

0 

0 

0 

0 

10 

20 

10 

3 

9 

15 

12 

10 

1 

0 


4 

15 

8 

4 

13 
16 
17 
18 
0 
0 


6 

18 

11 

11 

20 

12 

8 

7 

0 

0 


a 


12 
1 

34 
3 

4 
3 
5 
0 


8 

24 

10 

2 

2 

26 

8 

3 

7 

0 


4 

7 

10 

9 

31 

8 

5 

16 

0 

0 


3 
14 

1 

8 
10 
21 
11 
10 
12 

0 


S 


10     55 
18     57 


33 

6 

82 

14 

2 

10 

17 

0 


18 
83 
30 
26 
10 
47 
28 
22 
12 
0 


15 
30 
56 
19 
64 
33 
31 
26 
2 
0 


14 
49 
23 
23 
24 
47 
16 
14 
66 
0 


11 

8 

26 

6 

7 

21 

10 

9 

10 

15 

11 

11 

4 

8 

9 

11 

5 

1 

0 

0 

29 
6D 
27 
22 
34 
35 
31 
23 
6 
0 


« 

a 


CO 


18 
57 
24 

8 

65 
20 

6 

7 
71 

0 


17 
69 
38 
24 

9 
64 
19 
15 
21 

0 


11 
17 
25 
60 
71 
11 
17 
35 
29 
0 


10 
41 

5 
19 
44 
53 
21 
28 
55 

0 


18 
37 
39 
47 
27 
53 
11 
34 
10 
0 


5 

22 

12 

49 

8 

28 

4 

28 

24 

56 

11 

35 

9 

31 

12 

29 

1 

0 

0 

0 

14 
35 
22 
39 
81 
31 
24 
29 
1 
0 


a 

0 


17 

86 

5 

6 

09 

17 

2 

4 

67 

0 


15 
42 
41 
36 
21 
42 
29 
25 
22 
0 


21 
37 
37 
42 
37 
23 
33 
28 
15 
0 


27 

58 

13 

9 

8 

46 

22 

55 

35 

0 


22 
62 
21 
32 
14 
62 
18 
33 
9 
0 


20 
57 
25 
31 
38 
39 
42 
16 
5 
0 


a 


50 
71 
23 

4 
52 
18 

0 
13 
39 

0 


16 
62 
28 
48 
12 
31 
10 
33 
30 
0 


27 
52 
54 
S2 
32 

5 
10 
33 
25 

0 

14 
56 
19 
17 

5 
18 
21 
38 
82 

0 


27 
52 
56 
30 
15 
17 
40 
29 
4 
0 


38 
72 
40 
25 
26 
13 
20 
35 
I 
0 
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Statement  showing  luno  mang  times  the  wind  was  observed  Mowing,  ^c. — Coiitinned. 


• 

e 

» 

a 

9 

■*^ 

«» 

a 

k.. 

< 

^ 

37 

10 

52 

65 

52 

32 

13 

16 

27 

22 

16 

48 

41 

32 

Braokettville,  Tex.* 


Breckinridge,  Minn. . 


Bofblo.  N.  Y. 


Burlington,  Tt. 


N. 
N.W. 

W. 
S.  W. 

s. 

LS.  £. 

£. 
N.  E. 
Calm. 
Blank. 


19 
2 
6 
5 

35 
2 
2 
1 

21 
0 


14 

16 

42 

13 

33 

27 

28 

3 

5 

6 

11 

9 

5 

11 

4 

2 

11 

7 

2 

6 

7 

1 

3 

3 

4 

35 

39 

23 

42 

28 

31 

32 

4 

0 

0 

3 

0 

2 

3 

4 

8 

2 

5 

5 

1 

3 

2 

1 

4 

4 

16 

12 

14 

4 

4 

10 

2 

0 

0 

0 

0 

0 

0 

0 

36 
6 
9 
2 

29 

3 

1 
2 

5 
0 


34 
3 
7 
2 

25 
6 
5 
1 
7 
0 


*  Local  obaervatious  commenced  April  1^  1878. 


20 
8 

13 
3 

26 
3 
3 
2 

15 
0 


13 

90 

46  i 

9 

17 

14 

7 

29 

24 

10 

7 

18 

27 

80 

97 

4 

12 

10 

1 

9 

6 

2 

5 

4 

17 

27 

54 

0 

0 

0 

1 

11 

6 

19 

14 

22 

59 

116 

125 

22 

15 

13 

5 

9 

21 

59 

22 

5 

9 

0 

0 

12 
13 
53 
62 
41 
13 
15 
55 
9 
0 


71 

22 

17 

11 

104 

3 

9 

6 

30 

0 


23 
14 
44 

54 
35 

9 
10 
66 
15 

0 


88 
21 
11 

8 
91 

6 
17 
12 
16 

0 


REPORT   OF  THE   CHIEF   SIQNAL-OFFICER. 


397 


Slatemsnt  showing  how  many  times  the  wind  was  observed  blowing,  ^c, — Continued. 


SUtion. 


Cairo,  m. 


C«peHAtteras,y.C. 


Cape  Henry,  Va 


Cape  Lookout.  N.  C 


Cape  May,  N.J 


Cbarie«toB.8.C 


ClwyeiiM,  Wyo. 


N. 
N.W. 

W. 
S.  W. 

S. 
S.E. 

E. 
N.  E. 
Calm. 
Blank,  i 


9 

9 

10 

17 

16 

10 

17 

16 

15 

19 

24 

25 

13 

13 

25 

20 

32 

38 

12 

14 

11 

8 

15 

8 

23 

16 

17 

13 

3 

6 

11 

11 

8 

4 

0 

2 

2 

11 

2 

7 

0 

2 

3 

3 

2 

5 

0 

1 

3 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

35 

43 

53 

58 

31 

77 

32 

34 

54 

33 

26 

12 

14 

9 

11 

7 

20 

0 

0 

0 

24 

114 

76 

28 

15 

4 

2 

1 

6 

0 
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I  showing  hoic  many  times  the  wind  woe  observed  blowing^  4^c. — Continued. 


on. 


m 


inatif  Ohio 


Ireland,  Ohio. 


Doncho,Tex.*. 


[^oraicana,  Tex 


Davenport,  Iowa. . 


Dead  wood,  Dak.t. 


c 

S 
< 


'  N. 

18 

N.W. 

6 

W. 

10 

S.  W. 

8 

s. 

10 

\ 

S.E. 

4 

E. 

2 

N.  E. 

10 

Calm. 

16 

Blank. 

« 

12 

12 

14 

10 

6 

13 

14 

7 

0 

8 

13 

22 

9 

8 

11 

10 

5 

7 

0 


4 

19 

6 

17 

10 

11 

o 

9 

0 


4: 


C^ 


0 
1 
7 

26 
8 
9 
10 
15 
5 
0 


9 

16 

11 

18 

7 

8 

1 

22 

1 

0 


9 

.a 
S 

> 

O 


7 
9 
18 
24 
6 
7 
9 
9 
1 
0 


a 


8 

6 

12 

21 

19 

9 

6 

12 

0 

0 


14 

9 

10 

9 

8 

12 

6 

5 

7 

10 

17 

12 

7 

7 

10 

13 

13 

20 

14 

15 

10 

2.5 

20 

17 

10 

3 

8 

7 

10 

4 

5 

9 

2 

3 

0 

6 

0 

0 

0 

0 

00 

« 
§ 


8 

11 

15 

10 

25 

5 

4 

15 

0 

0 

2 

16 

16 

11 

15 

15 

14 

4 

0 

0 


14 

12 

7 

6 

7 

3 

3 

4 

5 

13 

2 

10 

6 

6 

20 

12 

4 

22 

18 

18 

25 

18 

26 

18 

19 

10 

9 

8 

8 

8 

5 

17 

2 

1 

0 

0 

0 

0 

0 

0 

9 

5 

11 

13 

18 

24 

3 

10 

0 

0 


.  < 


N.W. 

I  ^• 

s.  w. 

s. 

!  S.E. 
E. 

N.  E. 

Calm. 

Blank. 


N. 

N.W. 

W. 

s.  w. 

s. 

S.E. 

E. 

N.  E. 

Calm. 

Blank. 

N. 

W. 

s.  w. 
s. 

S.E. 
E. 

N.  E. 

Calm. 

Blank. 

N. 
N.W. 

W. 
S.W. 

s. 

S.E. 

E. 

N.E. 

Cnlm. 

BUnk. 


5 

3 

32 

i  23 

12 

11 

1 


6  14 

0  I  1 

0 

2 

20 


24 

19 

9 

4 

0 


7  I  13 


17  16 
3   5 


19 
10 
13 
12 
1 


11 
7 
7 
4 

4 


11  26 
0  I  0 


21 

1 

0 

3 

12 

17 

15 

18 

3 

0 


18 
6 
4 
2 

20 

17 
0 
6 

11 
0 


26 

17 
3 
4 

18 
7 
5 
0 

10 
0 


14 

18 

5 

8 

18 

20 

7 

2 

3 

0 


22 

16 

0 

3 

15 

16 

1 

4 

7 

0 


4 

10 

6 

10 

11 

12 

5 

8 

15 

0 


7 

17 

8 

15 

5 

5 

8 

13 

15 

0 


10 

13 

16 

4 

6 

5 

12 

7 

17 

0 


5 

7 

10 

22 

7 

8 

4 

11 

19 

0 


9 
15 
12 
11 
11 

3 
10 
17 

5 

0 

14 

11 

5 

11 

38 

8 

1 

1 

4 

0 


ce 

2 


10 
7 
2 

11 

15 
8 
6 

24 
1 
0 

13 
9 
8 

12 
9 

12 
7 

13 
1 
0 


10 

U 

4 

17 

10 

15 

11 

15 

0 

0 


10 
5 
9 
3 

10 

24 
3 

19 
1 
0 


21 
2 
4 
2 

44 
3 
0 
1 
7 
0 


10 
13 
13 

9 
10 
21 

7 
10 

0 

0 


9 

7 

15 

11 

14 

22 

4 

10 

1 

0 


30 
1 
3 
2 

51 
5 
1 
0 
0 
0 


16 

6 

12 

17 

11 

8 

6 

6 

5 

4 

7 

10 

17 

20 

35 

8 

8 

12 

6 

5 

4 

3 

13 

2 

7 

17 

2 

0 

0 

0 

10 
4 

11 
13 

9 
11 

8 


0 
0 


10 
16 
12 
10 
14 

»J 

12 
0 
0 


5 
9 


12 
6 

23 
4 

16 
0 
0 


1 

17 

10 

18 

19 

9 

4 

5 

7 

0 


^  J  . 


3 
5 

18 
11 
11 
17 
15 


24  i  12 


1 
0 


10 
13 
18 

9 
12 
14 

6 
11 

0 

0 


0 
13 


15  I  16 


10 

14 

10 

2 

18 

1 

0 


2 

5 

5 

13 

22 

19 

14 

9 

4 

0 


14 
4 
1 
3 
45 
17 
5 
4 
0 
0 


10 

4 

11  1 

8 

18 

18 

3 

6 

11 

14 

10 

9 

10 

6 

5 

6 

17 

9 

K 

11 

12 

19 

11 

11 

10 

10 

6 

0 

0 

0 

2 

23 

12 

7 

3 

6 

14 

10 

16 

0 


16 
5 
4 
7 

38 
5 
0 
1 

14 
0 


a4 

3 
5 
2 
35 
5 
1 
0 
8 
0 


a 


7 

1 

9 

20 

7 

17 

12 

17 

0 

0 


4 

7 

13 

12 

11 

16 

14 

12 

1 

0 


19 

3 

8 

10 

11 

18 

8 

14 

1 

0 


12 
1 
3 
7 
28 
18 
9 
7 
5 
0 


4 
14 

7 
14 

7 

3 
14 
11 
16 

0 


•g 


23 
20 
33 
41 
30 
43 
34 
51 
1 
0 


30 
42 
43 
28 
36 
47 
17 
33 
0 
0 


23 
29 
46 
33 
34 
55 
10 
44 
2 
0 


32 
23 
12 
20 
100 
37 
14 
19 
19 
0 


17 
57 
20 
20 
14 
32 
37 
32 
32 
0 


70 
9 

12 

11 
124 

15 
2 
1 

22 
0 


5 

S 


20 
16 
29 
60 
19 
39 
31 
52 
10 
0 

21 
28 
49 
35 
28 
37 
35 
31 
12 
0 


49 
13 
37 
24 
47 
30 
21 
29 
26 
0 


32 

2 

8 

12 

80 

65 

40 

27 

10 

0 


15 
44 

24 
23 
30 
16 
.53 
0 


a 
E 

9 


25 
26 
36 
68 
21 
24 
20 
46 
7 
0 

33 
26 
34 
24 
47 
64 
21 
19 
5 
0 


V 


^ 


26 
24 
29 
42 
59 
22 
16 
51 
1 
0 

24 
.10 
36 
36 
39 
44 
28 
26 
7 
0 


33 
13 
20 
32 
44 
60 
38 
21 
3 
0 


25 
14 

30 
28 
46 
06 
14 
46 
1 
0 


65  i 
24  I 

7 

9 
50 
41 
29 
24 
24  ; 

0 


30 
38 
22 
22 
25 
28 
47  ; 
0  I 


52 
49 
20 
15 
50 
44 
14 

9 
17 

0 

"24 

at 

2f 
1 


H 


*  Local  observations  commenced  April  1,  1878,  and  were  temporarily  suspended  Jnne  22,  1878,  9 
aiokness  of  observer.  t  Opened  December  25,  1877 ;  closed  May  31/ 
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SttUanemt  9kowing  how  many  times  ike  wind  was  observed  hlowingf  ^o. — Continued. 


Station. 

i  Wind. 

"3 

•-3 

5 

• 

c 
& 

< 
17 

• 

J 

a 

^. 

12 

• 

•§ 

18 

i 

s 

% 

9 

o,       December. 

ad 

t 

q 
6 

• 

m 

1 

7 

• 

es 

;^ 

15 

• 

=2 

< 

7 

• 

1 

9 

• 

a 

a 

8 

• 

a 
en 

a 
a 

D 

i 

a 
< 

39 

• 

:  N. 

31 

30 

18 

i  N.W. 

3 

8   8 

11 

30 

16 

29 

29 

14 

11 

7 

7 

32 

18 

49 

73 

1  W. 

0 

0 

3 

4 

7 

8 

10 

6 

10 

11 

1 

1 

22 

1 

14 

24 

s.  w . 

9 

5 

2 

9 

8 

10 

3 

3 

5 

6 

4 

8 

15 

22 

19 

16 

JDmiMn,  Tex 

1  s. 

17 

14 

8 

16 

11 

17 

11 

15 

20 

27 

29 

19 

76 

50 

35 

43 

,  S.E. 

32 

29 

31 

18 

14 

21 

20 

14 

12 

19 

23 

23 

.54 

84 

63 

55 

E. 

7 

7 

13 

8 

3 

8 

8 

8 

7 

4 

12 

9 

23 

23 

24 

24 

1  N.E. 

17 

11 

12 

9 

5 

8 

5 

2 

9 

3 

8 

11 

20 

39 

26 

15 

Calm. 

3 

2 

1 

0 

3 

0 

1 

1 

1 

2 

0 

4 

3 

9 

4 

2 

Blank. 

N. 

0 

0 

0 

0 

0 

0 

0 

7 

0 
20 

0 

0 

0 

0 

0 

0 
37 

0 
36 

0 

10 

9 

14 

14 

8 

11 

10 

13 

22 

18 

45 

38 

N.W. 

16 

20 

15 

19 

12 

7 

9 

6 

22 

11 

18 

13 

51 

49 

46 

22 

W. 

11 

13  i  4 

4 

10 

4 

7 

8 

9 

19 

5 

4 

33 

28 

18 

19 

S.W. 

8 

2  !  4 

1 

8 

7 

3 

3 

4 

12 

6 

6 

22 

16 

13 

13 

Dearer.  Col 

t  a. 

27 

14  1  20 

19 

24 

42 

42 

17 

12 

15 

16 

11 

43 

52 

63 

101 

S.E. 

10 

17  19 

1/ 

14 

7 

19 

18 

23 

8 

10 

19 

41 

46 

50 

44 

t   K. 

7 

6   5 

8 

1 

3 

2 

6 

8 

2 

7 

4 

17 

17 

14 

11 

:  N.E. 

3 

3   7 

9 

10 

9 

2 

5 

3 

9 

8 

9 

20 

15 

26 

16 

1  Calm. 

1 

9   2 

2 

3 

3 

2 

1 

2 

1 

1 

6 

4 

16 

7 

6 

Blank. 
i   N. 

0 
5 

0   0 
11   5 

0 

1 

0 

0 

0 

0 

0 

0 

0 
8 

0 

0 

0 
23 

0 
15 

0 

9 

7 

12 

7 

10 

5 

7 

18 

26 

i  N.W. 

9 

13   7 

12 

8 

7 

4 

10 

14 

9 

12 

11 

35 

33 

27 

21 

W. 

14 

15  j  12 

15 

19 

8 

23 

9 

9 

13 

24 

10 

46 

39 

46 

40 

S.  W. 

33 

34  25 

23 

19 

24 

12 

22 

23 

18 

15 

19 

56 

86 

67 

58 

Betwit  Mich 

s. 

5 

8   8 

10 

11 

5 

20 

5 

5 

6 

3 

8 

14 

21 

29 

30 

S.  E. 

2 

4  '  12 

5 

6 

0 

1 

3 

3 

8 

5 

4 

16 

10 

23 

4 

E. 

8 

4  1  11 

9 

8 

18 

7 

6 

16 

10 

19 

12 

45 

24 

28 

31 

N.E. 

14 

4   9 

18 

9 

14 

11 

22 

13 

21 

12 

17 

46 

35 

36 

47 

Calm. 

3 

0 

1 

0 

1 

10 

3 

0 

0 

0 

0 

2 

0 

5 

2 

13 

i  Blank. 

N. 

0 
10 

0 

0 

0 
36 

0 

0 

0 

0 

0 

0 

0 

0 

0 
53 

0 
39 

0 
69 

0 

10*   4 

29 

22 

42 

32 

17 

23 

18 

19 

96 

i  N.W. 

2 

2   7 

5 

18 

11 

6 

2 

13 

12 

8 

1 

33 

5 

30 

19 

,  w. 

3 

3  i  7 

4 

5 

7 

4 

3 

5 

5 

6 

2 

16 

8 

16 

14 

S.W. 

4 

3   6 

2 

1 

8 

8 

9 

12 

14 

11 

5 

37 

12 

9 

25 

.iWgeClty,  Karw....^ 

i  s. 

33 

29 

36 

16 

19 

24 

20 

15 

19 

7 

15 

27 

41 

89 

71 

59 

S.  E. 

25 

26 

10 

13 

11 

6 

6 

7 

6 

13 

12 

14 

31 

65 

34 

19 

£. 

9 

9 

9 

5 

2 

6 

3 

2 

8 

8 

9 

9 

25 

27 

16 

11 

N.E. 

7 

7 

7 

11 

4 

4 

4 

12 

9 

6 

12 

12 

27 

26 

22 

20 

Calm. 

0 

4 

4 

1 

1 

5 

0 

2 

4 

2 

7 

1 

13 

5 

6 

7 

Blank. 

1   ^• 

0 

8 

0 

0 

0 

0 

0 

0 

0 

0 
14 

0 
15 

0 

0 

0 

0 

40 

0 
32 

0 

20  1  5 

12 

15 

8 

18 

12 

8 

12 

37 

38 

!  N.W. 

20 

15  I  10 

21 

20 

14 

16 

6 

11 

18 

25 

5 

54 

40 

61 

36 

W. 

11 

12  1  6 

11 

9 

7 

2 

1 

10 

9 

12 

13 

31 

36 

26 

10 

S.W. 

11 

15  t  13 

7 

6 

9 

7 

7 

12 

9 

3 

7 

24 

33 

26 

23 

Dubuque,  Iowa 

s. 

10 

10 

30 

12 

18 

21 

13 

16 

13 

2 

7 

11 

22 

31 

60 

50 

S.E. 

20 

10 

9 

9 

12 

4 

7 

3 

16 

13 

19 

16 

48 

46 

30 

14 

E. 

1 

1 

5 

6 

6 

4 

8 

13 

5 

13 

5 

10 

23 

12 

17 

23 

N.E. 

10 

3 

5 

12 

4 

10 

15 

19 

8 

5 

10 

9 

23 

22 

21 

44 

Calm. 

2 

7 

7 

3 

0 

16 

7 

7 

4 

6 

4 

7 

14 

16 

10 

30 

I  Blank. 
i 
N. 

0 

4 

0 

0 

0 
12 

0 
20 

0 

0 

0 
6 

0 
13 

0 
6 

0 
6 

0 

0 

0 

0 

0 

18  1  14 

12 

13 

5 

24 

27 

46 

31 

N.W. 

25 

18  16 

16 

26 

16 

16 

6 

8 

8 

21 

5 

37 

48 

58 

38 

W. 

10 

8  1  5 

2 

2 

14 

11 

2 

0 

7 

11 

3 

18 

21 

9 

27 

S.W. 

8 

16 

0 

3 

1 

8 

19 

15 

7 

4 

8 

1 

19 

25 

4 

42 

IWBtb,Minn < 

s. 

2 

2 

1 

2 

5 

0 

1 

1 

0 

1 

0 

0 

1 

4 

8 

2 

S.E. 

0 

1 

8 

35 

6 

0 

0 

1 

1 

2 

0 

0 

3 

1 

49 

1 

E. 

0 

2 

26 

11 

6 

9 

7 

5 

0 

1 

1 

0 

2 

2 

43 

21 

N.E. 

35 

24 

11 

6 

13 

17 

12 

31 

37 

45 

28 

48 

110 

107 

30 

60 

Calm. 

9 

4 

9 

6 

11 

17 

14 

17 

27 

17 

18 

28 

62 

41 

26 

48 

Blank. 

N. 

0 
6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

7 

0 
3 

0 

0 

0 

0 

10 

7 

17 

15 

21 

14 

18 

15 

27 

49 

19 

39 

53 

N.W. 

4 

4 

16 

21 

20 

35 

31 

25 

30 

6 

14 

12 

SO 

20 

57 

91 

W. 

6 

8 

7 

10 

9 

9 

12 

17 

5 

2 

6 

4 

13 

18 

26 

38 

S.W. 

12 

8 

12 

6 

13 

11 

11 

7 

14 

4 

3 

6 

21 

26 

31 

29 

iMtpon.lfe } 

S. 
S.E. 

55 
0 

25 
2 

30 
2 

11 
0 

11 

4 

4 
2 

6 
4 

4 
0 

16 

1 

19 
5 

29 
3 

47 
2 

64 
9 

127 

4 

52 
6 

14 

6 

E. 

2 

8 

3 

12 

7 

3 

10 

7 

5 

7 

11 

2 

23 

12 

22 

20 

N.E. 

0 

12 

4 

12 

7 

5 

4 

5 

6 

16 

14 

7 

36 

19 

23 

14 

Cairo. 

8 

16   9 

3 

4 

3 

1 

1 

1 

4 

6 

7 

11 

31 

16 

5 

.  Blank. 

i 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 
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REPORT   OP   THE   CHIEF   SIGNAL-OFFICER. 


Statement  showing  how  many  tim^  the  wind  was  observed  blowing f  ^c — Continued. 


od 

StaUoD. 

Wind. 

1 

•3 
11 

• 

• 
a 

7 

J 

i 

9 

1 

8 

4 

f 

10 

• 

B 

Q 

4 

a 
6 

• 

1 

3 

• 

> 
7 

• 

< 
7 

7 

1 

1 

7 

« 

21 

«: 

a 
s 

CO 

25 

m 

e 

9 
•*» 

8 
< 

23 

i 

** 

1 

r   N. 

13 

N.W. 

5« 

4 

9 

14 

5 

13 

12 

6 

9 

1 

10 

6 

20 

15 

28 

31 

W. 

24 

25 

12 

12 

19 

9 

18 

13 

18 

23 

27 

24 

68 

73 

43 

40 

S.W. 

15 

9 

3 

10 

11 

17 

7 

5 

5 

5 

12 

5 

22 

29 

24 

29 

Erie,  Pa 

s. 

14 

35 

26 

29 

33 

16 

30 

26 

24 

19 

10 

19 

53 

68 

88 

72 

S.  E. 

5 

4 

10 

4 

1 

3 

2 

5 

3 

6 

3 

3 

12 

12 

15 

10 

E. 

2 

4 

6 

2 

4 

2 

5 

1 

6 

0 

4 

2 

10 

8 

12 

8 

N.E. 

10 

1 

10 

15 

3 

26 

8 

20 

14 

13 

13 

13 

40 

24 

28 

54 

Calm. 

7 

4 

5 

3 

4 

3 

5 

5 

7 

16 

7 

11 

30 

22 

12 

13 

Blank. 

^   N. 

0 

0 

0 
16 

0 

« 

0 

0 
30 

0 
36 

0. 
26 

0 
26 

0 
18 

0 
28 

0 

0 

9 

0 

15 

29 

25 

16 

21 

70 

72 

57 

87 

N.W. 

10 

11 

4 

10 

12 

8 

20 

7 

10 

10 

16 

5 

36 

26 

26 

35 

W. 

5 

4 

13 

13 

18 

6 

11 

1 

1 

6 

6 

4 

13 

13 

44 

18 

S.W. 

7 

8 

2 

9 

12 

17 

15 

6 

7 

4 

5 

3 

16 

18 

23 

38 

Emaaaba,  If  i6h 

8. 
S.E. 

36 
10 

24 

4 

33 

1 

9 

5 

13 
6 

12 
11 

11 
2 

23 

1 

18 
9 

16 
4 

24 
3 

30 
9 

58 
16 

90 
23 

65 
12 

46 
U 

E. 

0 

0 

0 

3 

1 

6 

2 

1 

*i 

15 

10 

3 

29 

3 

4 

9 

N.E. 

7 

5 

8 

16 

4 

7 

1 

6 

16 

5 

7 

6 

28 

18 

28 

14 

Calm. 

3 

8 

13 

3 

8 

5 

1 

3 

2 

4 

4 

2 

10 

13 

24 

9 

1  Blank. 

'       N. 
N.W. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8 
13 

7 

8 

0 
17 

4 
22 

14 
41 

0 
64 

0 
51 

■ '  * ' 

15 
38 

18 

127 

W. 
S.W. 

8. 

8  E. 

E. 

N.E. 

Calm. 

1  Blank. 

1 

'i   N. 
N.W. 

W. 
S.W. 

8. 

S.E. 

E. 

N.E. 

2 
33 
4 
3 
2 
16 

3 
47 
0 
2 
0 
15 

7 
39 
0 
0 
0 
22 

8 
2 
8 
5 
10 
11 

16 
2 
7 
0 
1 
6 

6 
2 
5 
1 
3 
0 

2 
16 
14 

1 
0 
1 

12 

119 

4 

5 

2 

53 

30 

6 

20 

VoTtBayanl,  N.  Ilex.*  < 

6 

14 

17 

0 
0 

11 
0 

5 
0 

23 
0 

12 

41 
3 

12 
4 
2 
2 

11 

6 
0 

3 
0 

8 
0 

25 
0 

32 

0 

•  •  •  . 

>  •  •  • 

10 
14 

1 
13 

8 
14 
16 
10 

4 

28 
8 
14 
12 
10 
10 
2 

7 
22 

9 
20 

7 
5 

1 
4 

4 

36 
17 
11 
4 
3 
3 
7 

9 

43 

2 

10 

1 

3 

3 

14 

2 

52 
0 
6 
4 
5 
1 
2 

0 
34 

3 
22 

0 
20 

] 

7 

15 
86 
34 
45 
23 
18 
14 
13 

?3 

136 

5 

■ 

2H 

*  •  •  • 

9 

Fort  Craig,  X.  Mex.  t .  < 

10 

6 

•  •  •  • 

27 

Calm. 
Blank. 

N. 

•  •  •  • 

11 

5 
2 

13 

2 

0 

4 
14 

5 

0 

19 

6 
0 

8 
0 

8 
4 

6 
0 

11 
14 

22 

4 

7 

9 

16 

25 

25 

27 

17 

10 

12 

34 

36 

44 

77 

1  N.W. 

4 

4 

3 

11 

16 

6 

10 

8 

9 

12 

14 

14 

35 

22 

40 

24 

W. 

5 

5 

4 

3 

6 

4 

2 

4 

6 

8 

1 

5 

15 

15 

13 

10 

S.W. 

2 

6 

6 

4 

1 

3 

4 

2 

5 

4 

2 

6 

11 

14 

11 

9 

Fort  Gibson,  Ind.  Ter. 

s. 

S.E. 

30 
23 

23 
29 

15 
26 

23 
22 

23 
13 

27 
20 

18 
18 

16 
18 

18 
15 

23 
15 

29 
15 

18 
9 

70 
4.5 

71 
61 

61 
91 

% 

E. 

16 

10 

15 

9 

8 

6 

13 

6 

10 

13 

10 

18 

33 

44 

32 

25 

N.E. 

2 

1 

4 

4 

0 

1 

0 

0 

4 

3 

9 

3 

16 

6 

8 

1 

Calm. 

0 

2 

8 

1 

4 

1 

3 

3 

9 

5 

3 

6 

17 

7 

13 

7 

Blank. 

!  N. 

N.W. 

W. 
8.  W. 

8. 
8.  E. 

1   E. 
I  N.  E. 
;  Calm. 
Blank. 

! 

1  N. 

0 

2 

40 

2 

1 

8 
32 
1 
0 
7 
0 

0 

0 

0 

1 

34 

2 

0 

2 

14 

4 

4 

32 

0 

0 

0 

0 

0 

0 

0 

a 

0 

0 

0 

0 

0 

1 

27 

2 

1 

3 

35 

3 

1 

20 

0 

4 

24 
2 
0 
6 

27 
5 
1 

21 
0 

•  •  •  • 

Fort  Snlly,  Dak.* n 

25 

10 

11 

7 

5 

4 

9 

n 

13 

13 

15 

6 

18 

2i 

51 

36 

N.W. 

5 

7 

4 

8 

8 

16 

19 

10 

5 

6 

0 

2 

11 

14 

20 

45 

W. 

1 

5 

4 

3 

7 

2 

6 

9 

8 

0 

1 

3 

9 

9 

14 

17 

1  8.  W. 

5 

5 

5 

0 

3 

5 

8 

5 

10 

17 

5 

7 

32 

17 

8 

18 

GalyeetoD,  Tex 

1   8. 

13 

5 

17 

11 

10 

3 

16 

10 

18 

22 

38 

46 

78 

64 

38 

38 

S.  E. 

33 

31 

25 

29 

11 

16 

11 

11 

22 

27 

29 

19 

78 

83 

65 

38 

£. 

14 

16 

11 

21 

12 

35 

12 

11 

12 

3 

8 

4 

23 

34 

44 

58 

N.  E. 

13 

11 

10 

8 

13 

6 

9 

4 

11 

8 

7 

5 

26 

29 

31 

19 

Calm. 

0 

2 

1 

0 

1 

0 

1 

0 

1 

0 

0 

0 

1 

2 

2 

1 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

*  Local  observationB  commenced  Au^Ht  9, 1877.  and  discontinned  April  10, 1878.    t  Local  oboervaUooa 
commenced  July  9, 1877,  and  discontinued  April  10,  1878.    ;  Station  closed  October  31, 1877. 
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SkileBurU  $hotping  how  many  times  the  wind  teas  observed  blowing^  ^c. — Coutiuued. 


Station. 


lodittApolia,  Ind  . 


IxliiBoU,  Tex 


^kaonrine,  Fla  . . . 


Keokuk,  Iowa 


Key  Wert,  FU 


KHtybiwk^X.C 


26  SIG 


\ 
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REPORT   OF   THE   CHIEF   SIGNAL-OFFICER. 


Statement  showing  how  many  times  the  wind  was  observed  htomngj  4'c. — Continaed. 


Station. 


Knoxville,  Tenn 


La  Crosse,  Wis. 


La  Mesilla,  X.  Mex  .  < 


tLaredo,  Tex < 


Leavenworth,  Kans . .  * 


Loa  Angeles.  Cal •" 


Louisville,  Ky 


Wind. 


N. 
N.W. 

W. 
S.W. 

s. 

S.E. 

E. 

N.E. 

Calm. 

Blank. 

N. 
N.W. 

W. 
S.W. 

s. 

S.E. 

E. 

N.E. 

Calm. 

Blank. 

X. 

N.W. 

W. 
S.W. 

s. 

S.E. 

E. 

N.E. 

Calm. 

Blank. 

N. 
N.W. 

W. 
S.W. 

s. 

S.E. 

E. 

N.E. 

Calm. 

Blank. 

N. 

N.W. 

W. 

S.W. 

s. 

S.E. 

E. 

N.E. 

Calm. 

Blank. 

N. 

N.W. 

W. 

S.W. 

& 

S.E. 

E. 

N.E. 

Calm. 

Blank. 

N. 
N.W. 

W. 
S.W. 

s. 

S.E. 

E. 

N.E. 

Calm. 

Blank. 


15 

15 

5 

11 

30 

7 

2 

5 

3 

0 

10 

9 

11 

23 

31 

5 

2 

1 

1 

0 


GO 

g 

P 


s 


22 
5 
0 
4 
39 
13 
3 
3 
4 
0 


0 
16 

14 
12 
7 
5 
0 
7 
2 


10 
7 

10 

28 
0 
5 
4 

20 
0 
0 


7 

9 

8 

15 

9 

8 

4 

12 

21 

0 

28 
9 
8 
12 
34 
1 
0 
0 
1 
0 


25 
7 
2 
2 
31 
17 
2 
5 
2 
0 


5 
6 
64 
6 
2 
2 
2 
1 
5 
0 


15 

20 

15 

9 

9 

9 

1 

11 

4 

0 


16 
6 
2 
1 
7 
3 
6 
23 
26 
0 

14 
4 
5 
12 
41 
6 
3 
3 
2 
0 


2 
7 
0 
9 
1 
5 
3 
0 
63 
0 


14 
6 
0 
6 
41 
11 
0 
3 
9 
0 


14 
9 

41 
8 
4 
4 
1 
7 
2 
0 


23 
9 
5 
6 

16 
9 
3 

16 
3 
0 


u 
% 

s 

6 


11 

7 

2 

13 

7 

2 

2 

15 

34 

0 

17 

11 

18 

5 

20 

2 

2 

12 

6 

0 


^ 

M 

• 

B 

B 

5: 

o 

& 

V5 

Q 

15 
10 
2 
21 
2 
2 
1 

12 

25 

0 

23 
14 
6 
3 
32 
5 
3 
2 
2 
0 


1 

5 

19 

1 

3 

5 

26 

27 

0 

l7 
9 
6 
6 

39 
3 
6 
6 
4 
0 


< 

0 

a 

m 


7 
7 

19 

12 

1 

2 

2 

20 

23 

0 


E 


6 

11 

5 

18 

2 

2 

2 

8 

31 

0 


1 
7 
0 

19 
3 

11 
0 
3 

49 
0 


8 
0 
6 

14 
2 
4 
1 
7 

48 
0 


8 
2 
9 

10 
2 
7 
3 
5 

47 
0 


20 
8 
8 
5 

25 
5 
8 

10 
4 
0 


21 
8 
4 
1 
2 
5 
2 
3 

47 
0 


8 
5 

17 
6 
2 
2 
8 
3 

33 
0 


34 

11 
0 
0 

24 
9 
2 
5 

*8 
0 


28 
3 
37 
10 
0 
1 
4 
6 
4 
0 


6 

8 

12 

4 

33 

19 

2 

6 

3 

0 


35 

34 

35 

3 

2 

16 

22 

6 

4 

3 

4 

5 

3 

18 

7 

0 

6 

6 

1 

6 

5 

14 

11 

11 

9 

6 

4 

0 

0 

0 

12 

12 

3 

5 

6 

3 

17 

10 

22 

14 

20 

19 

11 

15 

12 

14 

15 

17 

5 

3 

7 

10 

U 

10 

2 

1 

0 

0 

0 

0 

18 

8 

7 

9 

4 

4 

13 

13 

•8 

0 


11 

13 

7 

14 
10 
13 
8 
8 
0 
0 


ee 


2 

10 

8 

22 

2 

3 

5 

13 

28 

0 


1 

5 

10 

16 

6 

6 

6 

1 

42 

0 


18 

13 
9 

12 
3 
3 
6 

20 


9 

8 

12 

17 

14 

16 

3 

13 

1 

0 


-<1 


1 

2 

10 
26 
3 
1 
2 
9 
36 
0 


ee 


7 

11 

15 

16 

2 

1 

5 

16 

20 

0 


8  10 

5  '  0 


3 

2 

6 

28 

21 

15 

2 

0 


0 

0 

8 

39 

23 

11 

2 

0 


21 

25 

25 

35 

15 

25 

8 

20 

6 

25 

2 

2 

3 

1 

3 

0 

4 

1 

0 

4 

19 

40 

24 

25 

18 

12 

7 

4 

5 

13 

4 

1 

4 

8 

4 

3 

1 

3 

7 

4 

4 

5 

9 

2 

7 

0 

0 

0 

0 

0 

s 

•-3 


11 

7 
8 

23 
5 
3 
3 
7 

23 
0 


30 

27 

20 

23 

7 

3 

U 

17 

2 

6 

13 

14 

1 

11 

7 

6 

29 

22 

15 

11 

2 

14 

14 

12 

7 

6 

3 

4 

5 

4 

7 

6 

1 

0 

0 

0 

0 

0 

0 

0 

18 

10 

9 

10 

23 

13 

0 

7 

0 

0 


15 

11 

18 

15 

3 

2 

7 

2 

16 

16 

7 

15 

9 

8 

6 

6 

9 

18 

0 

0 

8 

9 

2 

4 

13 

13 

23 

19 

5 

10 

4 

11 

10 

10 

7 

5 

17 

13 

0 

0 

8 

11 

10 

6 

14 

15 

21 

19 

11 

14 

13 

7 

3 

9 

10 

12 

0 

0 

0 

0 

2 

1 

1 

2 

14 

50 

17 

2 

1 

0 

14 
7 
0 
4 

17 
5 
5 
3 

35 
0 


5 

1 

24 

27 
5 
7 

10 
3 
8 
0 


7 
13 

6 
16 
18 
10 

4 
15 

1 

0 


I 

p. 


e 
B 
B 

0 


B 

9 


10 

23 

33 

64 

7 

5 

12 

38 

84 

0 


33 
31 
21 
49 
34 
18 

9 
34 
47   85 

0 


42 

23 

8 

35 

16 

7 

9 

50 


70 
31 
33 
24 

4« 
40 

13 

17 

0 

0 


56 

28 

28 

45 

88 

19 

2 

8 

2 

0 


54 
29 
29 
20 
93 
13 

8 
17 
10 

0 


11 
'  14 

6 
42 

6 
20 

4 

10 
160 

0 


19 


41 

58 

8 

13  ;  19 
.50  i  87 
35  I  35 
21   10 


61  69 


16 

84 

0 


11 

41 

0 


42 
2 
6 

84 
32 

6 
11 
21 

0 


35 
19 
35 
54 
18 
18 
26 
32 
39 
0 


10 

23 

118 

47 

19 

16 

17 

4 

20 

2 


77 

15 

100 

21 

7 

5 

6 

27 

15 

0 


28 
24 
41 
57 
39 
36 
15 
35 
1 
0 


32 
40 
31 


41 
22 
34 


53  24 


36 

24 

9 


60 
42 

10 


46  32 

5  1  8 
0  I  0 


a 


18 
19 
29 
49 

4 
7 
9 
54 
81 
0 

64 
24 
16 
12 
83 
10 
21 
21 
9 
0 


87 
15 
30 
17 

6 

14 

13 

11 

127 

0 


85 
34 

6 

5 
89 
16 

8 
11 
16 

0 


87 
26 
17 
18 
29 
16 
24 
35 
18 
0 


26 
22 
39 
53 
37 
45 
18 
29 
1 
0 


*  Local  ob.servations  bet^n  Anjrust  12.  1877,  and  discontinued  AprU  10,  1878. 
f  Local  observations  commeuceia  April  1, 1878. 
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Statement  ahotcimg  how  tnamif  times  the  wind  was  observed  blowingf  j'c, — Continued. 


Station. 

Wind. 

• 

>> 
8 

1^ 
& 

< 

September. 

October. 

g 

9 

> 

3 

9 
i 

1 

• 

s 

1 

3 

• 

t 
2 

• 

g 
1 

P. 
< 

1 

• 

4 

6 

a 
X 

6 

i 
a 
a 

CO 

B 

B 

s 
a 

► 

N. 

5 

4   1 

18 

8 

6 

N.W. 

10 

8 

6   9 

9 

16 

18 

15 

20 

16 

8 

12 

44 

30 

24 

49 

W. 

12 

9 

5  '  12 

9 

14 

16 

11 

8 

10 

21 

11 

39 

32 

26 

41 

S.W. 

17 

9 

5   5 

15 

9 

10 

9 

8 

7 

8 

4 

23 

30 

25 

28 

Lynebborg,  Va 

S. 
S.E. 

10 
2 

11 
4 

7 
8 

18 
3 

2 

8 

5 
1 

3 
2 

9 
2 

17 
3 

19 
3 

13 
2 

13 

8 

49 

8 

34 
14 

27 
19 

17 
5 

£. 

12 

4 

11 

3 

2 

2 

2 

2 

7 

5 

7 

5 

19 

21 

16 

6 

N.E. 

10 

13 

19   8 

13 

17 

11 

6 

10 

13 

4 

7 

27 

30 

40 

34 

Calm. 

12 

30 

25  1  34 

29 

28 

28 

28 

18 

16 

26 

25 

60 

67 

88 

84 

■ 

BUnk. 
X. 

0 
5 

0 

0  j  0 

0 
9 

0 
3 

0 
7 

0 
15 

1 
6 

0 

4 

0 
6 

0 
7 

1 
16 

0 

0 

0 

f 

9   4  13 

21 

26 

25 

N  W. 

17 

20 

12  1  15 

16 

14 

21 

17 

33 

27 

29 

20 

89 

57 

43 

52 

W. 

17 

26 

12  10 

25 

16 

19 

10 

12 

13 

9 

11 

34 

54 

47 

45 

S.W. 

9 

7 

11  '  12 

7 

15 

11 

8 

6 

6 

7 

2 

19 

18 

30 

34 

s. 

11 

10 

23   6 

15 

16 

19 

12 

7 

2 

2 

9 

11 

30 

43 

47 

Mirquette,  Micb < 

S.E. 

8 

4 

11   10 

11 

21 

6 

6 

16 

13 

13 

10 

42 

22 

32 

33 

E. 

8 

8 

6  1  7 

4 

3 

1 

1 

5 

8 

13 

15 

26 

31 

17 

5 

N.E. 

6 

5 

6  18 

2 

3 

7 

12 

7 

10 

10 

5 

27 

16 

26 

22 

Calm. 

12 

4 

5   3 

1 

2 

2 

3 

1 

7 

4 

11 

12 

27 

9 

7 

. 

BLink. 
N. 

0 
16 

0 

0 

0 

0 

8 

0 
3 

0 

8 

0 
13 

0 
5 

0 

0 

0 

0 

0 

0 

0 

' 

17  17 

8 

10 

8 

16 

23 

49 

33 

24 

N.W. 

11 

20   6 

7 

15 

20 

8 

12 

11 

9 

11 

17 

31 

48 

28 

40 

W. 

4 

2 

3 

5 

13 

6 

17 

9 

10 

9 

4 

4 

23 

10 

21 

31 

S.W. 

24 

14 

7 

9 

12 

12 

18 

5 

12 

15 

21 

10 

48 

48 

28 

35 

Manphia,Tenn 

8. 

13 

7 

2 

16 

10 

17 

7 

10 

12 

19 

23 

17 

54 

37 

28 

34 

S.E. 

6 

7 

6 

23 

7 

12 

13 

13 

22 

11 

5 

10 

38 

23 

36 

38 

E. 

1 

2 

11 

4 

8 

10 

8 

8 

3 

5 

11 

5 

19 

8 

23 

26 

N.E. 

7 

16 

27 

11 

12 

9 

10 

10 

14 

8 

9 

10 

31 

33 

50 

29 

Calm. 

11 

8 

11 

10 

5 

5 

4 

4 

4 

4 

1 

1 

9 

20 

26 

13 

. 

Blank. 

N. 

0 

0 

0 

0 

0 

0 
11 

0 
10 

0 
12 

0 

7 

0 
17 

0 
7 

0 
9 

0 
31 

0 

0 

0 

1 

7 

7 

4 

7 

17 

18 

33 

N.W. 

13 

13 

6  15 

22 

12 

24 

11 

13 

9 

10 

11 

32 

37 

43 

47 

W. 

21 

20 

14 

14 

18 

14 

17 

7 

9 

8 

20 

4 

37 

45 

46 

38 

S.W. 

14 

17 

24 

16 

10 

19 

13 

15 

11 

13 

12 

11 

36 

42 

50 

47 

Mnwaukee,  Wia 

8. 
S.E. 

8 
18 

4 
17 

6 
12 

6 
9 

4 
9 

5 
11 

9 
4 

5 
7 

3 
21 

8 
13 

3 
11 

9 
13 

14 
45 

21 

48 

16 
30 

19 
22 

E. 

11 

4 

7 

7 

4 

7 

8 

8 

5 

8 

17 

16 

30 

31 

18 

23 

N.E. 

5 

11 

13 

22 

7 

8 

7 

18 

22 

13 

13 

15 

48 

31 

42 

33 

Calm. 

2 

0 

1 

0 

0 

6 

1 

1 

2 

1 

0 

2 

3 

4 

1 

8 

Blank. 

N. 

0 
16 

0 

0  *  0 

0 

0 
17 

0 

0 

0 
27 

0 
12 

0 
24 

0 
15 

0 

0 

0 

0 

22  30  42 

40 

25 

23 

63 

53 

112 

65 

N.W. 

6 

0 

^  i  7 

13 

13 

14 

9 

6 

17 

7 

8 

30 

14 

24 

36 

W. 

3 

6 

2   3 

3 

7 

5 

5 

5 

5 

1 

3 

11 

12 

8 

17 

8.W. 

9 

16  '  3   0 

4 

3 

6 

3 

6 

4 

13 

13 

23 

38 

7 

12 

Mobfle,  Ala 

S. 

30 

18  24  13 
6   4  15 

11 

10 

18 

9 
10 

22 
18 

31 
15 

34 
5 

28 

7 

87 
38 

76 

48 

37 

S.  E. 

18 

7 

11 

6 

31 

26 

27 

E. 

4 

8   7   8 

6 

10 

4 

5 

1 

0 

3 

7 

4 

19 

21 

19 

N.E. 

4 

8  12   3 

3 

1 

2 

6 

4 

3 

4 

8 

11 

20 

18 

9 

Calm. 

3 

9  ,  4  1  2 

3 

21 

13 

14 

4 

3 

2 

1 

9 

13 

9 

48 

Blank. 

N. 

0 
15 

0 
13 

0   0 

0 
13 

0. 

7 

0 

0 

0 
10 

0 
6 

0 
14 

0 
6 

0 

0 

0 
36 

0 

17  i  6 

6 

6 

30 

34 

19 

N.W. 

5 

10  1  6  1  20 

24 

17 

21 

18 

13 

12 

8 

22 

33 

37 

50 

56 

W. 

9 

7 

3 

5 

11 

7 

22 

9 

10 

14 

21 

8 

45 

24 

19 

38 

8.W. 

10 

5 

4 

1 

4 

5 

5 

10 

5 

8 

12 

11 

25 

26 

9 

20 

XontgoiDery,  A  1a 

8. 
S.E. 

18 
18 

4 

8 

6 ;  8 

7  14 

4 
13 

5 
12 

7 
12 

4 

15 

13 
21 

7 
22 

13 
11 

9 
10 

33 
54 

31 
36 

18 
34 

16 
3ft 

E. 

6 

9 

14  16 

7 

19 

11 

9 

0 

8 

3 

8 

17 

23 

37 

39 

N.E. 

7 

24 

24  1  13 

4 

9 

7 

9 

6 

5 

3 

9 

14 

40 

41 

25 

Calm. 

5 

•13 

9  10 

10 

12 

2 

4 

9 

8 

8 

7 

25 

25 

29 

18 

Blank. 

N. 

0 

0 

0   0 

0 

0 
10 

0 

7 

0 
10 

0 

7 

0 
5 

0 
13 

0 
16 

0 
25 

0 
32 

0 
24 

0 

12 

4 

7   7 

10 

27 

N.W. 

6 

1 

3   7 

5 

6 

4 

8 

13 

4 

10 

3 

27 

10 

15 

18 

W. 

11 

4 

6 

10 

11 

7 

12 

8 

11 

18 

12 

8 

41 

23 

27 

27 

S.W. 

20 

22 

11 

18 

22 

26 

26 

18 

20 

9 

21 

17 

50 

59 

51 

70 

^^orgMtoim,  W.  Va.  < 

8. 

S.E. 

6 

1 

14 

7 

7   8 
5  1  5 

9 
5 

13 
3 

16 
4 

13 
4 

15 
4 

12 
7 

10 
2 

10 
3 

37 
13 

30 » 
11 

24 
15 

42 
11 

E. 

2 

7 

6  '  2 

9 

8 

9 

3 

8 

1? 

5 

8 

24 

17 

17 

20 

N.E. 

5 

2 

24  2 

1 

7 

7 

3 

2 

9 

3 

2 

14 

9 

5 

17 

Calm. 

30 

32 

43  34 

18 

13 

8 

17 

13 

15 

.7 

23 

45 

85 

95 

38 

Blank. 

0 

0 

0   0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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Statement  showing  how  many  times  the  wind  was  observei  blowingf  fe, — Continued. 


Station. 


Mount    Washington, 
N.H. 


Nashville,  Tenn. 


JNew  Haven,  Conn 


3few  London,  Conn  .. 


17ew  Orleans,  La. 


Newport,  E.  I. 


New  York,  N.  Y 


N. 
N.W. 

W. 
8.W. 

S. 
S.E. 

£. 

N.E. 

Calm. 

BUnk. 

N. 

N.W. 

W. 

aw. 

s. 

S.E. 

E. 

N.E. 

Calm. 

Blank. 

N. 
N.W. 

W. 
S.W. 

s. 

S.E. 
E. 

N.E. 
Calm. 
Blank. 


6 

14 

6 

6 

8 

24 

11 

15 

3 

0 


7 

11 

2 

27 

21 

8 

1 

7 

9 

0 


5 

25 

8 

16 

14 

9 

6 

10 

0 

0 


14 

11 

12 

9 

8 

10 

12 

15 

2 

0 


4 

8 
3 

29 
19 
8 
5 
5 
12 
0 


4 

12 

19 

17 

12 

11 

8 

10 

0 

0 


17 

26 

8 

13 

5 

0 

5 

0 

6 

2 

12 

17 

21 

21 

14 

12 

2 

2 

0 

0 

11 

12 

13 

16 

3 

7 

26 

24 

14 

4 

6 

15 

2 

1 

10 

11 

5 

3 

0 

0 
7 

7 

15 

18 

12 

21 

21 

17 

11 

10 

12 

6 

4 

5 

8 

9 

0 

0 

0 

0 

22 

15 

7 

5 

5 

0 

14 

13 

0 

0 


10 

15 

8 

9 

R 

20 

20 

18 

8 

10 

8 

14 

11 

8 

13 

1 

9 

10 

12 

12 

1 

2 

3 

5 

8 

7 

13 

11 

24 

25 

36 

12 

13 

14 

8 

10 

2 

7 

12 

3 

0 

6 

3 

1 

3 

0 

0 

0 

0 

0 

15 

13 

14 

16 

9 

8 

10 

3 

2 

0 


24 

12 

20 

21 

6 

0 

0 

6 

4 

0 


8     11 


13 

20 

13 

9 

7 

4 

10 

0 

0 


23 

22 

18 

5 

0 

2 

12 

0 

0 


10 
14 
22 
24 

4 
1 
4 
9 
5 
0 


0 

22 

26 

12 

7 

1 

5 

12 

8 

0 


16 

21 

10 

12 

2 

3 

4 

7 

9 

0 


6 
7 
4 

11 

17 

23 

5 

12 

8 

0 


8 
7 
7 

19 
7 

13 
9 
3 

17 
0 


65 
36 
12 
10 


23  I  28 
25  32 
25  I  25 
35  I  34 
30  '  23  I  13 
72  I  47  ,  38 
27  I  32  I  56 
27 


33 
58 
83 
20 
6 
31 
61 
19 
9 
0 


7 

23 

14 

7 

7 

1 

0 

14 

11 

0 


10 

9 

8 

19 

16 

15 

9 

7 

10 

19 

9 

31 

12 

7 

4 

5 

19 

10 

3 

10 

0 

8 

11 

12 

8 

2 

3 

0 

0 

0 

4 

17 
21 
13 

9 
12 

0 
12 

5 


2 

8 

5 

14 

18 

7 

19 

42 

13 

20 

8 

64 

7 

17 

18 

37  1 

6 

6 

5  ;  21 

13 

9 

16  34 

6 

8 

2  14 

24 

12 

15  •   48 

1 

6 

2  i  12  1 

0 

0 

0 

0 

14  t  22 


56 
35 
51 


46 
53 
51 


31     30 

36  I  25 
16  13 
35  I  33 

2  I    0 
0  I    0 


18 
68 

82 

37 

19 

2 

7 

38 

Ifl 

Q 
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Statement  showing  how  many  times  the  wind  was  observed  blowing f  ^c— Continued. 


j^ 

• 

% 

1 

• 

• 

^ 

• 

• 

Station. 

Wind. 

• 

7 

1o 

0 

7 

1 

11 

1 

15 

a 

1 

14 

s 

18 

15 

6 

20 

• 

14 

P. 
9 

• 

15 

• 

a 

0 

14 

be 

s 

38 

9 

a 
i 

28 

a 

5 

0 

40 

5 

0 

N. 

53 

N.W 

4 

5 

4 

12 

3 

7 

13 

5 

5 

11 

9 

11 

25 

20 

19 

25 

W. 

4 

4 

0 

2 

7 

9 

14 

5 

4 

5 

5 

5 

14 

13 

9 

28 

&W. 

22 

18 

4 

13 

6 

16 

11 

10 

17 

15 

20 

17 

52 

57 

23 

37 

Norfolk.  V» < 

s. 

35 

21 

8 

23 

26 

11 

12 

18 

10 

13 

17 

19 

49 

75 
26 

57 
43 

41 
14 

S.E. 

5 

12 

26 

7 

10 

1 

5 

8 

15 

13 

10 

9 

38 

£. 

4 

9 

16 

6 

8 

12 

8 

3 

6 

11 

5 

6 

22 

19 

30 

23 

N.E. 

12 

13 

19 

12 

11 

18 

6 

13 

13 

12 

10 

7 

35 

32 

42 

37 

Calm. 

0 

4 

2 

3 

6 

1 

9 

2 

0 

1 

2 

2 

3 

6 

10 

12 

Blank. 

0 
9 

0 

7 

0 
6 

0 
7 

0 
5 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

12 

6 

11 

6 

2 

8 

8 

16 

24 

18 

28 

N.W. 

5 

15 

14 

34 

34 

28 

47 

23 

39 

29 

33 

17 

101 

37 

82 

98 

W. 

5 

2 

8 

8 

16 

19 

12 

12 

7 

11 

3 

3 

21 

10 

32 

43 

S.  W. 

5 

5 

6 

6 

4 

4 

4 

5 

0 

7 

0 

3 

7 

13 

16 

13 

Korth Platte,  Nebr..-( 

s. 

S.  E. 

35 
12 

21 
19 

10 
18 

4 
5 

11 
4 

6 
5 

7 
9 

10 

7 

11 
10 

6 
11 

5 
13 

14 
23 

22 
34 

70 
54 

25 
27 

22 
21 

E. 

9 

12 

8 

7 

5 

10 

3 

3 

11 

11 

18 

7 

40 

28 

20 

16 

N.E. 

11 

11 

19 

10 

9 

8 

4 

11 

9 

12 

12 

14 

33 

36 

47 

23 

Calm. 

2 

1 

1 

3 

2 

2 

2 

2 

0 

1 

1 

1 

2 

4 

6 

6 

Blank. 

N. 

0 

0 

0 

0 

0 

10 

0 

0 

0 
9 

0 
12 

0 
11 

0 
13 

0 

0 

0 

0 

0 

15 

29 

10 

17 

11 

6 

14 

36 

58 

37 

26 

N.W. 

25 

6 

6 

6 

4 

1 

3 

3 

5 

6 

8 

0 

19 

40 

16 

7 

W. 

14 

4 

9 

2 

1 

5 

2 

3 

8 

10 

7 

10 

25 

28 

12 

10 

S.  W. 

16 

17 

22 

18 

16 

9 

16 

15 

21 

22 

32 

17 

75 

50 

56 

40 

Ol^mpu;,  Waah < 

S. 
S.  E. 

8 
0 

12 
0 

33 
2 

26 
0 

49 
3 

48 
9 

41 
7 

39 
5 

22 
0 

22 

4 

13 
2 

13 

4 

57 
6 

33 
4 

108 
5 

128 
21 

E. 

3 

0 

1 

3 

0 

4 

1 

1 

2 

2 

3 

4 

7 

7 

4 

6 

N.E. 

7 

5 

2 

2 

3 

2 

1 

1 

2 

0 

3 

8 

5 

20 

7 

4 

Calm. 

5 

20 

5 

19 

4 

4 

16 

8 

21 

13 

12 
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10 

12 

33 

49 

30 

18 

1 

S.E. 

21  !  10 

16 

16 

10 

1 

9 

4 

7 

21 

17 

11 

45 

42 

42 

14 

E. 

2  i  2 

6 

2 

8 

3 

2 

5 

4 

22 

6 

12 

32 

16  16   10 

N.E. 

10   9 

8 

12 

12 

21 

11 

17 

11 

2 

8 

7 

21 

26  32  1  49 

Calm. 

2  '  2 

3 

0 

0 

0 

4 

2 

0 

0 

0 

0 

0 

4 

8    6 

. 

Blank. 
N. 

0   0 
0   0 

0 
0 

0 

0 

0 
31 

0 

0 

0 
9 

0 
2 

0 
0 

0 
0 

0 

0 

0    0 

* 

9 

26 

16 

9 

11 

0 

35   56 

N.W. 

1   0 

4 

12 

14 

14 

4 

14 

9 

4 

4 

0 

17 

1 

30   82 

W. 

35  41 

30 

38 

20 

10 

8 

11 

18 

34 

35 

17 

87 

93 

88 

29 

S.W. 

53  47 

46 

20 

1 

5 

5 

11 

22 

82 

42 

62 

96 

162 

67 

21 

Sau  Francisco,  Cal. . .  1 

s. 

2   3 

3 

5 

2 

7 

5 

4 

12 

5 

3 

7 

20 

12 

10 

16 

'     < 

S.E. 

1   1 

o 

3 

15 

15 

37 

23 

18 

8 

6 

3 

32 

5  20   75 

E. 

0   1 

1 

0 

0 

4 

4 

1 

0, 

0 

0 

0 

0 

1   1    9 

N.E. 

0   0 

1 

3 

2 

2 

6 

3 

3 

0 

0 

0 

3 

0   6   U 

Calm. 

1   0 

3 

3 

10 

5 

8 

8 

2 

5 

3 

1 

10 

2  16   21 

. 

Blank. 

0   0 
14  ,  9 

0 
10 

9 

0 

28 

0 
15 

0 
48 

0 

0 

0 

0 

0 
12 

0 

0  ;  0    0 

■~              ' 

29 

29 

12 

6 

47 

35  1  47   92 

N.W. 

13   9 

4 

5 

15 

8 

8 

9 

10 

8 

7 

10 

25 

32  24   25 

W. 

2   5 

1 

5 

4 

8 

2 

9 

8 

22 

11 

2 

41 

9  10   19 

S.W. 

12  13 

15 

20 

8 

12 

7 

7 

7 

12 

21 

15 

40 

40  43   26 

Santo  F6,  X.  Mex 

s. 

5   4 

6 

1 

2 

3 

3 

6 

2 

8 

10 

10 

15 

19  1  9   12 

\ 

S.E. 

13  14 

1  16 

17 

9 

8 

6 

8 

21 

13 

12 

16 

46 

43  42   22 

E. 

16  17 

18 

15 

13 

7 

7 

6 

8 

9 

8 

11 

25 

44 

46  i  20 

N.E. 

17  11 

16 

17 

8 

27 

11 

3 

7 

7 

7 

6 

21 

34 

41   41 

Calm. 

1   11 

4 

4 

3 

5 

1 

7 

1 

4 

11 

8 

16 

20 

11   18 

Blank. 
N. 

0 
2 

0 

0 

0 
13 

0 

0 

0 

0 

0 

0 

0 

7 

0 

7 

0 
19 

0 

0    0 

» 

6 

7 

19 

9 

12 

13 

6 

6 

15 

39   34 

N.W. 

3  1  9 

5 

9 

14 

11 

21 

12 

9 

16 

7 

7 

32 

19  28  1  44 

W. 

10  '  3 

2 

4 

8 

17 

15 

12 

15 

13 

18 

8 

46 

21  14   44 

S.W. 

24  21 

5 

6 

11 

1 

7 

6 

10 

18 

22 

14 

50 

59  22   14 

Savannah,  Ga 

S. 

20  16 

1  16 

8 

4 

7 

9 

11 

26 

18 

16 

25 

60 

61  28   27 

'        < 

S.E. 

10  1  9 

8 

13 

6 

11 

1 

3 

9 

5 

7 

6 

21 

25  27  j  15 

E. 

6  ;  13 

18 

18 

10 

20 

15 

10 

11 

11 

14 

12 

36 

31  46 

45 

N.E. 

8  1  8 

1  24 

8 

13 

11 

11 

14 

4 

3 

2 

9 

9 

25 

45 

36 

Calm. 

10  1  8 

5 

14 

5 

6 

2 

3 

3 

0 

0 

2 

3 

20 

24   11 

Blank. 

0   0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0  I  0    0 

1 

N. 

24  i  Vi 

22 

7 

19 

9 

6 

10 

8 

4 

9 

11 

21 

60  48  1  25 

N.W. 

1  ,  5 

4 

7 

12 

17 

12 

8 

5 

10 

4 

6 

19 

12  23   37 

W. 

9   3 

3 

10 

13 

6 

23 

18 

14 

8 

2 

7 

24 

19  26  1  47 

S.W. 

5   2 

3 

3 

2 

0 

2 

2 

5 

8 

6 

10 

14 

17   8 

4 

Shreveport,  La 

S. 

14   9 

5 

13 

16 

15 

6 

14 

20 

18 

34 

19 

72 

42 

34 

35 

S.E. 

13  14 

9 

21 

5 

12 

11 

10 

10 

12 

12 

15 

34 

42 

35  ;  33 

E. 

11   14 

16 

13 

6 

6 

7 

8 

11 

6 

5 

4 

22 

29  I  35 

21 

N.E. 

5   9 

8 

5 

4 

3 

6 

3 

6 

3 

5 

5 

14 

19 

17 

12 

Calm. 

11   12 

20 

14 

13 

25 

20 

11 

14 

26 

16 

13 

56 

36 

47  1  56 

Blank. 

N. 
N.W. 

W. 
S.W. 

S. 

0   0 

1 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 
5 

,J 

8 
48 

0 

0 

0    0 

1 

..  1 

....  ....  .... 

1 

' 

'••*'*•'' 

1      i 

••••  ..••|*«.- 

i 

1    { 

f Silver  City,  N.Mex.^ 

••• (....  ......  — 

1 
'   .  ' 

•  «  •  • 

1 

S.  E. 

\ 

} 

0 
5 
0 

....,--.-,...- 

E. 
N.E. 
Calm. 
Blank. 

1      .| 

....L... 

1               !     1 

; ' 

.... . .  .... 

•  •  .  •!  •  •  •  • 

1      '   »  -  - 

1 

1 

'Observations  commenced  August  2,  1877.       1  Local  observations  commenced  May  21, 1878. 
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Statement  showing  how  many  times  the  toind  was  observed  blowing ^  ^-c, — Continued. 


Station. 


SmithTiUe,  N.C. 


Springfield,  Mam 


Saint  Mark's,  Fla 


Stint  MichaeTB, 
Alaska. 


Saint  Louis,  Mo 


Stint  Panl,  Minn  . 


Thatchtr's  Island, 

Mass.  < 


« 

M 

^ 

m 

a. 

• 

a 

1 

s 
s 

& 

^ 

3 

a 

3 

24 

12 

13 

11 

8 

36 

28 

12 

7 

5 

10 

11 

22 

24 

8 

7 

10 

3 

6 

20 

20 

11 

16 

28 

18 

16 

62 

66 

7 

22 

19 

31 

25 

72 

69 

5 

11 

3 

6 

5 

20 

14 

11 

14 

9 

7 

9 

30 

31 

6 

4 

3 

5 

9 

12 

19 

0 

0 

0 

2 

1 

2 

5 

0 

0 

0 

0 

0 

0 

0 

13 

18 

13 

5 

24 

1 

0 

10 

9 

0 


<   '  ^ 


74 
24 
23 
15 
20 
21 
39 
46 
2 
0 


77 

29 

42 

35 

16 

9 

27 

34 

1 

0 


9 

53 

28 

48 

15 

42 

33 

33 

4 

32 

13 

15 

8 

17 

25 

18 

33 

52 

81 

70 

0 

12 

1 

6 

4 

3 

10 

2 

6 

33 

24 

20 

11 

32 

61 

61 

0 

0 

0 

0 

6 

14 

3 

28 

16 

7 


32 
52 
24 
22 
55 
24 


6  I  22 
9  ;  36 


1 
0 


9 
0 


18 
40 
10 
64 
67 
22 


58 
39 
30 
21 
40 
0 
1 

17 

64 

0 


11 

16 

37 

34 

13 

2  1  31 

15 

4 

6 

23 

21 

8 

13 

22 

32 

27 

23 

64 

55 

7 

7 

33 

23 

1 

5 

9 

26 

4 

3 

12 

10 

18 

15 

45 

60 

0 

0 

0 

0 

21 

18 

41 

56 

8 

7 

10 

10 

3 

7 

21 

26 

11 

18 

33 

45 

7 

12 

15  56 

3 

2 

5  1  6 

14 

5 

48  30 

24 

21 

96 

32 

2 

0 

7 

15 

0 

0 

0 

0 
39 

12 

15 

36 

17 

10 

45 

44 

8 

10 

27  !  31 

5 

2 

24  1  13 

22 

24 

53  1  69 

11 

11 

46 

34 

6 

4 

18 

14 

9 

8 

21 

24 

3 

6 

6 

8 

0 

0 

0 

0 

58 
33 

9 
16 
37 
19 
30 
34 
37 

0 

78 

16 

13 

12 

48 

9 

44 

45 

8 

0 

39 
39 
32 
15 

84. 
27 
18 
15 

4 
0 


18 
56 
16 
52 
47 
20 


20  I  12 
29     49 


9 

40 

17 

31 

13 

44 

52 

51 

6 

26 

30 

20 

7 

25 

22 

31 

15 

24 

39 

23 

22  56 

63 

73 

9  36 

20 

14 

6  12 

12 

15 

3 

13 

21 

15 

0 

0 

0 

0 

6 
0 


3 
0 


56 
53 
16 
14 
21 
40 
13 
34 
23 
0 

36 

2 

2 

20 

49 

11 

44 

83 

23 

0 

"47 
40 
34 
13 
63 
30 
26 
17 
0 
0 

56 
38 
14 
16 
21 
61 
27 
13 
34 
0 

28 

88 

48 

37 

12 

8 

0 

31 

9 

0 
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Statement  ahowing  how  many  times  the  wind  was  observed  blowing^  ^c. — Continaed. 


Station. 


Toledo,  Ohio. 


Tybce  iBland,  Ga 


'Umatilla,  Oreg 


yisalia,Cal 


Washington,  D.  C 


Vickabnrg,  Miss < 


Virginia  City,  Mont..  ^ 


Wind. 


N. 
X.W. 

w. 

S.W. 

s. 

S.K 

£. 

N.E. 

Calm. 

Blank. 

N. 
N.W. 

W. 
S.W. 

s. 

S.E. 
£. 


"3 


5 

7 

19 

2U 

13 

2 

6 

10 

11 

0 


3 
2 
9 
5 


14 
4 
N.  E.        8 


Calm. 
Blank. 


6 
0 


N. 
N.W. 

W. 
S.W. 

s. 

S.E. 

E. 

N.E. 

Calm. 
Blank. 

N. 
N.W- 

W. 
S.W. 

s. 

S.E. 

E. 

N.E. 

Calm. 

Blank. 

N. 
N.W. 

W. 
S.W. 

s. 

S.E. 
E. 

N.E. 
Calm. 
Blank. 

N. 
N.W. 

W. 
S.W. 

s. 

S.E. 

E. 

N.E, 

Calm. 

Blank. 


13 
3 
6 
6 
3 
7 
0 
2 

53 
0 


0 

9 
10 
11 

7 
18 

6 
10 
22 

0 


9 

27 

24 

10 

6 

10 

1 

4 

2 

0 


& 

P 


4 
3 

21 
9 

12 
6 
7 
6 

25 
0 


8 
4 
7 
6 
42     28 


8 

20 

11 

1 

0 


N. 

1 

N.  W. 

W. 

S.W. 

s. 

S.E. 

E. 

N.E. 

Calm. 

Blank. 

14 
3 

42 
8 
2 
4 
5 
3 

12 
0 


17 

14 
4 
6 
4 

11 
8 
7 

22 
0 


1 

16 
6 
2 
8 
19 
4 
5 
32 
0 


16 

28 

11 

11 

7 

18 

0 

1 

1 

0 


14  I  11 

15  22 
12  I  11 
14  11 
17  I  19 

3  i  5 


4 

10 
4 

0  i 


2 
7 
5 
0 


B 

If 


15 

2 

10 

13 

10 

2 

5 

4 

29 
0 


11 

4 

4 

3 

14 

16 

11 

27 

0 

0 


2 

12 

36 

8 

1 

14 

13 

2 

2 

0 


16 

4 

6 

5 

7 

15 

15 

18 

4 

0 


0 
4 

15 
13 

2 
12 

3 

6 
35 

0 


8 

23 

4 

5 

5 

21 

5 

4 

15 

0 


14 
10 

3 

3 
20 

3 
12 
15 
10 

0 


B 

> 

c 


10 

1 
15  \  11 
12     18 


22 
2 
6 
8 

17 
0 


15 
3 
9 
8 

16 
0 


5 
9 
7 
2 
8 
6 
26 


11 
17 
9 
8 
7 
9 
7 


26  I  20 


4 
0 


2 
0 


8 
8 

12 
7 
2 

39 
4 
3 

10 
0 


1 
4 

23 
8 
6 

22 
9 
3 

14 
0 


14  I  11 


10 
7 
7 

11 


23 
3 
9 
3 


25     16 


6 

10 

3 

0 


16 
8 
7 
0 


1 
4 

20 
6 
2 

11 
5 
9 

35 
0 


12 

23 
6 
4 
9 

20 
4 
1 

14 
0 


1 
9 

11 

12 
2 

20 
8 
4 

23 
0 


7 

20 

2 

2 

2 

11 

9 

0 

37 

0 


6 

22 

5 

3 

24 
5 
8 
9 
11 
0 


8 

27 

4 

3 

22 
3 
10 
8 
5 
0 


E 


3  10 
2 
8 
23 
14 
0 
1 

19 

16 

0 


el 

0 

S 

ee 


7 

6 

21 

15 

13 

3 

9 

6 

13 

0 


6  6 

11  I  11 

18  I  27 

2  I  2 

8  10 


4 

9 

80 

5 

0 


6 
6 
20 
5 
0 


5 

2 

13 

4 

3 

5 

6 

11 

44 

0 


1 
3 

15 
4 
1 

10 

15 
6 

38 
0 


2     10 
16     18 

9  I  12 


8 
8 


11 
5 


23     19 

10       8 


6 

11 

0 


2 
8 
0 


0 
3 
4 
4 
3 

41 
5 
3 

30 
0 


0 
2 
3 

12 
1 

27 
0 
9 

39 
0 


5       9 

14     15 


9 
3 
6 

10 
9 
4 

33 
0 


7 
4 

4 
12 
16 

1 
25 

0 


5  I  12 
22     34 


7 

4 

16 

10 

6 

15 

8 

0 


7 
7 
7 
5 
6 
14 
1 
0 


I 


10 
6 
8 
7 

13 
0 
2 

15 

23 
0 


^ 

a 
S 


10 
14 
11 

3 
12 

8 
10 
15 

1 

0 


1 

1 
13 
12 

3 
17 
23 

0 
14 

0 


14 
8 

11 
8 
3 

24 
5 
8 
3 
0 


1 
2 
7 

17 
2 

12 
2 
1 

40 
0 


6 
10 

3 

5 
10 

9 
13 

3 
25 

0 


2 

14 

23 

10 

8 

3 

15 

14 

4 

0 


5 
4 

14 

5 

24 

15 

20 

5 

1 

0 


=2 


5 
4 

14 
8 

16 
4 

16 

16 
7 
0 


5 

9 

14 

6 

28 
7 

16 
4 
2 
0 


3 
4 

22 
9 
7 

16 
8 
7 

17 
0 


5 

9 

5 

17 

9 

16 

14 

12 

6 

0 


1 
2 

15 

16 
4 

25 
5 
3 

22 
0 


8 
17 
9 
5 
4 
5 
4 
4 
87 
0 


12 

26 

5 

4 
12 
7 
4 
10 
4 
0 


13 
25 
7 
5 
26 
6 
6 
4 
1 
0 


2 
7 

27 

11 
1 

16 
6 
6 

14 

1 


8 

9 

12 

13 

14 

17 

9 

5 

8 

0 


1 

6 
19 
15 

0 
17 
13 

7 
18 

0 


12 

17 
3 
6 
3 

11 
8 
8 

27 
0 


6 

28 

6 

2 

18 

8 

14 

10 

a 

0 


es 


0 
1 

28 
8 

18 
2 
5 

26 
5 
0 


3 

11 

10 

9 

33 

11 

16 

0 

0 

0 


1 

5 

37 

19 

0 

8 

11 

7 

5 

0 


0 
6 

12 
9 
2 

18 
7 

16 

23 
0 


19 
34 
9 
4 
2 
14 
1 
6 
4 
0 


16 
26 
8 
6 
21 
6 
3 
6 
1 
0 


s 


a 
X 


4 

0 
22 

6 
14 

3 

1 
26 
14 

0 


7 

19 
65 
26 
42 


B 

B 

e 


s 

i  IS 

£  \  a 


13 
10 
62 
35 
39 


9     11 
36 


28 
10 
36 
43 
47 
7 


3 
10 

4 

8 

31 

14 


56 

16 

0 


14  I  20 
42  I  20 


50 
0 


62 
0 


13 
24 
38 
20 
85 
33 


14  27 
16  I  30 
20     20 


13  51 
7  9 
0       3 


19 

101 

36 

37 

26 

7 

0 


13 
29 
31 
44 
73 
6 
0 


2 
9 

31 

14 
1 
4 

13 
3 

13 
0 


6 

16  .... 

86  .... 

39   .. 

8  .... 

40  .... 

25 

•  •  ■  * 

20 

>  •  •  ■ 

36 

•  •  •  ■ 

0 

0 

11 

24 
71 
23 

9 
75 
26 

8 
26 

0 

41 
37 
16 
21 


8  9     21  I  39 

2  2     20  I  19 

7  10  24  I  20 
23  14  !  53  26 
26  17  I  40     24  :  21 

8  12 

9  6 
6  8 
4  12 
0  0 


2  1    2 
13  I  35 


1 

10 

14  I  46  I  30 

40  I  18 

6  i  15 

60     57 

25  13 

26  25 
58 

0 


5 

0 
20 

3 

10 
27 

0 


38 
8 
5 
5 
6 
2 
7 
6 
0 

13 

17 

10 

9 

22 

6 

5 

6 

2 

0 


81 
0 


13     39     38 


68 
21 


93 
43 


15  I  26 
9     18 


30 

8 

18 

68 

0 


34 
3 

12 
9 
0 


2 
17 
46 
31 

6 
43 
16 
19 
93 

0 

27 
66 
12 
11 
16 
52 
18 

5 
66 

0 


27 
14 
37 
45 
40 

3 
12 
40 
52 

0 

22 
36 
56 

7 
30 
18 
25 
65 
11 

0 


41 

30 

56 

32 

14 

31 

23 

17 

36 

13 

87 

14 

0 

0 

0 

35 

38 

28 

74 

54 

59 

21 

33 

12 

13 

34 

9 

65 

58 

66 

20 

14 

11 

23 

11 
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20 

7 

32 
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0 
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33 

6 
80 

7 

13 
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0 
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19 
12 
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31 
38 
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83 

0 
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19 
15 
35 
22 
16 
39 
13 
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*  Station  opened  July  15, 1877. 
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Statement  showing  how  many  times  the  mnd  was  observed  hlotcingf  ^c, — Contiuued. 
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Paper  22. 

I  ExiractH  from  the  lustrnctiotia  to  Observer  Sergeants, 

*  #  «  #  *       '  •  » 

6.  Tlie  regular  observations  from  will  commence  with  the  moniiug-ohser- 
vatiou  of  ,  and  on  aud  after  that  date  seven  observations  will  l»e  made 
daily,  three  of  which  will  form  the  telegraphic  series,  three  the  local,  and  one  the  mid- 
da§  series. 

7.  The  observations  forming  the  telegraphic  series  will  be  taken  daily  at  a.  m., 

p.  ni.,  and  m.  (local  time),  and,  after  the  proper  corrections  have  been 

made,  will  be  written  on  Form  5,  if  the  station  is  a  telegraphic  one,  and  alHO  in  the 
Daily  Record  of  Observations  and  the  Record  of  Bulletins  (where  this  is  authorized). 
At  stations  that  do  not  report  by  telegraph,  Form  5  will  not  be  used. 

8.  The  instruments  will  be  read  in  the  following  order : 

1.  Barometer. 

2.  Thermometer. 

3.  Hygrometer. 

4.  Anemometer. 

5.  Anemoscope. 
G.  Rain-gauge. 

9.  The  readings  of  the  different  instruments  must  be  entered  in  the  original  record 
of  observations  a«  soon  as  made,  and  not  copied  in  aftervvanl  from  a  slip  of  paper. 
Observers  will  habitually  carry  this  book  when  making  an  observation,  and  enter  the 
reading  m  peneU,  as  noted  at  the  time.  They  will  also  enter  in  this  book  the  proper 
corrections,  as  indicated  by  the  marginal  references.  Pen  and  ink  must  not  be  used 
for  entering  any  observation  or  coiTection  in  this  reconl. 

13.  In  addition  to  the  telegraphic  scries  of  observations,  three  others,  forming  the 
local  series,  will  be  taken  daily  at  7  a.  m.,  2  p.  m.,  and  9  p.  m.  (local  time),  respect- 
ively.   These  observations  will  be  entered  in  the  daily  record  in  the  same  manner  as 

the  telegi'aphic  observations,  but  on  a  sci)aratc  sheet. 

*  »  •  #  #  *  #  • 

15.  The  niiddav  series  will  consist  of  an  observation  taken  dailvat  12  m.,  Washin*;- 
ton  mean  time,  and  will  be  entered  in  the  daily  record  as  a  sei>arat**  series.  When 
this  report  is  called  for  by  telegrai»h  from  the  central  office,  the  cone^^ted  barometric 
reading,  the  direction  of  wind  an<l  state  of  weather,  and  the  velocity  of  the  wind  in 
miles  per  hour  w\\\  be  given  ;  the  whole  being  sent  in  the  same  onler  in  which  they 
are  here  named,  aud  in  the  regular  cipher-word. 

it-  ■»  n  *t  *  n  * 

29.  At  all  stations  ordered  to  make  river- reports,  the  depth  of  wat^'rwill  be  observ<'d 
at  three  o'clock  (local  time)  each  afternoon,  and  embodied  in  the  regular  p.  ni.  tele- 
graphic repoi-t. 

30.  Whenever  any  sudden  or  unusual  change  occurs  in  the  condition  of  the  river,  a 
special  series  of  observations  will  be  rejiortcil  in  the  usual  maimer  at  the  next  suc- 
ceeding telegraphic  report.  Thest^  special  reports  will  be  continued  tri-daily  (one  at 
each  telegraphic  report)  until  the  river  resumes  its  normal  condition,  when  they  will 

l>e  discontinued. 

*  #  »  #  *f  *»  ♦ 

32.  The  observations  for  the  morning  and  midnight  special  river-reports  will  be 
made,  if  practicable,  within  an  hour  of  the  tiuie  of  report. 

Observers  must  exerctise  gn'at  care  in  making  and  recording  the  river-observations, 
in  order  th.it  they  may  be  relied  u])on  as  accurate  l)y  interested  i>arties. 

33.  The  amount  of  rain-fall  (or  melted  snow)  will  be  measured  and  reported  at  each 
of  the  three  telegraphic  repoiis  only. 

MAXIMUM   THERMOMETER. 

This  instrument  will  be  rejid  daily  at  the  time  of  making  the  11  p.  m.  observation. 

MINIM IM   THERMOMETER. 

The  minimum  thermometer  will  be  read  at  the  7.35  a.  m.  and  11  p.  m.  observations. 
At  the  7^^^  a.  m.  observation,  care  must  be  taken  not  to  disturb  the  index,  w^hich  will 
be  set  at  the  time  of  taking  the  night  observation  only.  The  minimum  temperature 
at  the  time  of  making  the  7.35  a.  m.  observation  will  form  a  part  of  the  ivgiilar  tele- 
graphic rejiort  from  all  stations. 

WATER   THERMOMETER. 

34.  At  stations  provided  with  this  thermometer  one  observation  will  be  made  at 
three  o'clock  p.  m.  (local  time),  daily,  of  the  temperature  of  the  wat^^r  at  the  surface 
and  bottom  of  the  lake,  bay,  or  river  upon  which  the  station  is  located. 

The  observer  will  s,elect  some  convenient  spot  on  the  shore  (a  wharf  or  pier  when 
jnacticnhle),  wliere  a  sutlicii'nt  (\ept\\  of  watev  exists  to  give  a  positive  difference  be- 
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tween  tlie  surface  and  bottom  temperatures,  and  will  provide  himself  with  enough 
strong  cord  to  reach  the  bottom  at  the  place  selected.     One  end  of  this  cord  will  be 
securely  fastened  to  the  wire  handle  at  the  upper  end  of  the  cylinder  inclosing  the 
thermometer. 

In  making  the  observations,  the  observer  will  first  note  the  temperature  of  the  air, 
then  that  of  the  surface-water,  by  immersing  tlie  thermometer  in  the  upper  stratum  of 
water:  and  then,  lowering  the  cylinder  slowly  to  the  bottom,  will  allow  it  to  rest 
there  long  enough  to  fill ;  after  which  it  will  be  drawn  quickly  to  the  surface,  and  the 
tem|>erature  shown  by  the  tliermometer  carefully  noted.  The  water  will  be  poured 
out  of  these  cylinders  after  each  observation  and  the  thermometer  thoroughly  dried. 
These  observations  will  be  recorded  on  Form  31. 

WIXD-VAXE. 

',i^  The  observation  of  the  vane  re([uires  more  care  than  is  us:mlly  given.  In  winds 
of  considerable  strength  the  vane  is  never  at  rest  or  fixed  in  the  same  direction ;  it 
oscillates  incessantly,  and  its  oscillations  increase  in  extent  with  certain  winds  and 
with  the  violence  of  the  wind.  In  such  cases  observers  must  note  the  mean  direction 
between  the  extremes.  When  the  wind  is  too  light  to  move  the  vane,  and  when  it  is 
calm,  no  direction  will  be  recorded.  The  attention  of  observers  is  called  to  this  mat- 
ter, in  order  to  prevent  them  from  recording  a  «lirection  of  the  wind  when  it  is  calm. 
The  direction  of  the  wind  will  be  designated  by  the  eight  principal  points  of  the 
4Tompass,  beginning  with  the  north  and  moving  around  by -the  eastward,  and  numbered 
from  one  to  eight  respeetively. 

In  reporting  changes  in  the  dire?ti9n  of  the  wind,  the  ternn  reerim  and  hacking  will 

be  used.     The  term  veering  indicates  the  changing  of  the  wind  from  N.  to  E.  to  8.,  and 

«o  on,  or  in  the  direction  corresponding  with  the  movem  mts  of  the  hands  of  a  watch  ; 

while  backing,  being  the  reverse  term,  inilicate^*  that  it  changes  from  X.  to  \V.  to  S., 

and  so  on. 

RAIX-GAU(fK. 


71.  The  rain-gauge  will  b>«  place  1,  whenever  practicable,  with  the  top  of  tlr:?  funnel- 
shapeil  collector  twelve  inches  above  the  surfaee  of  the  gnmud,  firmly  fixed  in  a  ver- 
tical position,  and  protected  from  the  interference  of  unauthorized  persons.  It  will  be 
examined  at  the  time  of  making  each  of  the  three  telegraphic  observations,  the  amount 
of  water  it  contaiiLS  carefully  measured  by  means  of  the  graduated  rod  sent  with  each 
^auge,  and  then  emptied  and  returned  to  its  proper  position.  When  a  position  at  the 
level  of  the  gi*ound  cannot  be  found  witli  a  sufficiently  clear  exposure,  the  j^auge  will 
be  placed  on  the  top  of  the  instrument-room  or  roof  of  the  building  occupied  by  the 
observer,  who  will  measure  the  height  al>ove  the  ground  and  report  it  to  this  office. 
The  measuring-rod  is  graduated  in  inches  and  tentlis  of  inches,  and  the  proportion 
between  the  cylinder  and  funnel  is  as  ten  to  one,  so  that  ten  inches  upon  the  rod 
correspond  with  one  inch  of  actual  rain-fall,  one  inch  on  the  rod  to  one-tenth  of  rain, 
and  one-tenth  on  the  rod  to  one-hundredth  of  rain.  Snow  will  be  melted,. and  then 
measured  and  reported  in  the  same  manner  as  rain,  but  the  fact  of  its  being  melted 
saow  must  be  noU»d  uiulerthe  head  of  remarks  in  the  weekly  reports.  Wlienever  from 
any  cause  the  snow  cannot  be  melted,  the  depth  will  be  measured  and  ten  inches  of 
snow  reiM)rte<l  as  one  inch  of  rain-fall. 

WATKR-dAlGF. 

Care  must  be  taken,  hi  making  o])servations  when  the  water  is  rough,  to  get  the 
mean  of  the  rise  and  fall  of  the  waves.  After  securing  the  gauge,  fix  some  point  of 
reference,  so  that  in  case  it  shouhl  be  destroyed  another  could  be  put  up  at  tne  same 
height.  This  may  be  done  by  marking  on  some  given  point  in  the  vicinity  any  given 
height  of  the  water. 

SUXSET  OnSKRVATIOXS. 


The  observer  at  each  station  will  note,  each  day,  at  the  exact  time  of  sunset  (which 
he  will  be  furnished  for  this  purpose)  and  for  a  time  not  to  exceed  thirty  minutes 
after  sunset,  the  character  of  the  western  sky  and  of  the  sunset,  and  will  state  this 
character  at  the  time,  in  writing,  as  "  Fair-weather  simset,"  **  Doubtful  sunset,"  or 
" Foul- weather  sunset."  The  term  ** Fair-weather  sunset"  will  express  such  condi- 
tion of  the  sky,  particularly  the  western,  and  such  character  of  the  sunset  as  is  con- 
sidered to  indicate  a  clear  <hiy  for  the  day  ensuing.  The  tenn  ** Doubtful  sunset" 
will  indicate  that  the  conditions  are  such  as  to  leave  the  mind  of  the  observer  in  doubt 
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as  to  what  the  suuset  presages  for  tlie  following  clay.  The  term  ** Foul- weather  sunset" 
indicates  that  the  sun  is  wholly  obscured  by  clouds,  and  tlie  appearances  indicate  a 
rainy,  stormy,  or  unpleasant  day  for  the  day  following. 

1.  A  sunset  prediction  of  one  day  is  veritied,  or  not  verified,  as  the  case  may  be,  by 
the  weather  until  sunset  of  the  ensuing  day. 

2.  The  prediction  **FourW>r  "Fair  ■  refci*8  especially  to  rain,  and  does  not  refer, 
in  any  way,  to  amount  or  kind  of  chmds  or  fog. 

3.  The  prediction  *^ Foul'- means  that  the  appearance  of  the  skv  indicates  rain ;  if 
any  rain  equaling  or  exceeding  one  one-hundredth  of  an  inch  falls  before  sunset  on 
the  ensuing  day,  the  prediction  is  verified,  and  if  not,  it  is  not  verified. 

4.  Fair  means  that  the  appearance  of  the  sky  does  not  indicate  rain,  and  if  no  rain 
equaling  one  one-hundredth  of  an  inch  falls,  the  prediction  is  verified;  if  any  rain  in 
excess  of  this  amount  does  fall,  the  prediction  is  not  verified. 

5.  Doubtful  sunsets  cannot  be  verified. 

6.  The  sunset  ])rediction  should  be  the  last  entry  in  the  Journal  an<l  abstract  for  the 
day,  and  its  verification,  as  det<»rmined  by  the  weather  from  the  hour  of  prediction 
up  to  sunset  of  the  ensuing  day,  will  be  entered  on  the  same  line  with  it. 

The  observer  will  endeavor  to  note  eitlier  *'Fair  weather"  or  **Foul  weather," 
noting  as  few  "Doubtful"  as  possible.  It  is  considered  that  practice  will  be  foand  to 
make  this  comparatively  easy.  The  note  made  for  each  evening  will,  at  sunset  next 
day,  be  not^d  in  writing  as  *' verified'*  or  "not  verified." 

From  and  after  the  date  at  which  the  receipt  of  this  order  is  acknowledged  by  tele- 
graph fr<»m  each  staticm,  it  will  be  understood  that  an  additional  wonl  is  supposed  to 
be  added  to  the  "midnight"  telegi-aphic  report  from  that  station.  If,  after  the  cipher- 
word  for  thermometer,  and  before  humidity,  no  word  is  added,  it  will  be  understood  at 
this  office  that  the  station  reporting  reports  a  "Fair-weather  sunset."  If  the  station 
repor.ts  a  "  Doubtful  sunset,"  it  will  do  so  by  adding  after  the  cipher-word  for  ther- 
inometer^  and  before  humidity,  the  word  "Doubt."  If  the  report  is  "Foul-weather 
sunset,"  it  will  add  in  the  same  space  the  word  "Foul." 

FORMS. 

108.  The  following-named  meteorological  forms  arc  funiislu'd  by  this  ofllice  for  sta- 
tion use: 

Fonn  1. — Telegraphic  river-report. 

Form  2. — Kecei viuK-sheet. 

Form  3. — Daily  bulletin. 

Form  4. — Weekly  meteorological  report. 

Form  5. — Telegraphic  report. 

Form  8. — Weather-map. 

Form  15. — Synopsis  and  indications. 

Form  16. — Montuly  chart. 

Form  22. — Monthly  mean. 

Form  23i — Cautionary'-signal  blank. 

Fonii  24. — Record  of  bulletins. 

Form  25. — Telegraphic-message  form. 

Form  26. — River-bulletin. 

Form  27. — Special  river  report. 

Form  28. — Regular  weekly  river-reimrt. 

Form  30. — Weekly  instruction-report. 

Form  31. — Weekly  report — temperature  of  water. 

Form  32. — Monthly  report — temperature  of  water. 

Form  33. — Comparative  barometric  readings. 

Form  34. — Annual  mean  or  meteorological  summaiy. 

Form  A. — Reconl  of  telegrams  refused  by  telegraph  company. 

Form  B. — Record  of  telegrams  sent  and  received. 

Check-lists. 

109.  Form  1  is  usetl  by  the  special  river-obser^'er8  for  their  reports,  and  should  be 
made  in  duplicate ;  one  copy  for  tile  in  the  telegraph-office  at  the  schedule-times,  and 
the  other  to  be  forwarded  to  this  office  at  the  end  of  each  week. 

110.  Form  2  is  for  the  use  of  the  telegraph-operators  in  receiWnip:  the  report*  from 
other  stations,  and  will  be  furnished  by  the  observers  in  such  quantities  as  may  be  re- 
quired, care  being  taken  to  guard  against  wasteful  and  unnecessary  use.  The  spaces 
will  be  filled  up  in  regular  order,  commencing  at  the  upper  left-hand  comer,  and  fill- 
ing each  space  to  the  right  in  succession  on  the  fii-st  line,  and  then  commencing  at  the 
leu-hand  space  of  the  second  line,  and  so  on.  Observers  will  require  the  receiving- 
operatoi-s  to  sign  and  date  each  sheet,  and  also  to  note  the  time  the  reports  upon  it  were 
received  before  taking  it  from  the  telegraph-office.  The  time  of  receipt  from  the  oper- 
ator will  be  noted  by  the  observer  or  assistant.  When  the  reports  are  received  in  dupli- 
cate by  the  operator,  observers  will  retain  the  original  sheets  furnished  them  by  this 
oifiee. 
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Afl4?r  the  rcpjrts  are  traiislateil  and  ent«*refl  in  the  bulletin,  the  n^coivinjij-slieets  for 
each  full  re|K)rt  will  l>e  placed  togetht*r,  and  folded  neatly  in  three  folds,  parallel  with 
the  writing. 

Each  morning  the  three  reports  of  the  preceding  day  will  be  secured  together,  so 
as  to  form  a  single  package.  At  the  end  of  envh  week  the  seven  daily  packages  of  the 
week  will  be  put  in  one  neat  package,  and  forwarded  by  mail  to  this  othce,  with  the 
name  of  station  plainly  written  upon  the  outer  fold  of  the  outside  sheet. 

111.  Form  li  is  the  daily  bulletin  issued  for  public  infitnnation.  The  several  columns 
will  be  tilled  up  from  the  receiving-sheet,  the  words  and  ligures  being  written  plainly 
and  distinctlv. 

When  any  part  of  a  report  is  not  received,  or,  if  received,  is  evidently  incorrect,  the 
word  "blank"  will  lie  written  in  the  spacivi  to  be  tilled  by  such  part. 

AbH(»nce  of  wiml,  of  i-louds,  rain-fall,  or  change  in  barometer,  thermometer,  and  river 
will  be  indicated  by  the  figure  zero. 

112.  Form  4  is  the  wt^ekly  I'eport,  and  three  coi»i«'s  will  be  forwarded  to  this  office  at 
the  end  of  each  week — one  copy  containing  the  full  record  of  the  telegra]»hic  series  of 
observations,  one  the  record  of  the  local  series,  andthi'  third  that  of  the  midday  obser- 
vations. 

In  tilling  up  this  form,  the  dailif  means  of  the  IocaiI  (7,  2,  and  9  o'clock)  and  the  weekly 
means  of  the  telefjraphic  bammetric  and  thcruiometric  observations  will  be  entered  in 
their  pr«>per  columns,  and  the  words  '*daily"  and  ''weekly,'' respc^ttively,  :Ml<led  to 
the  heading. 

In  the  telegraphic  series  will  be  given,  firstly,  the  mean  of  the  morning;  secondly, 

that  of  the  afternoon;  and,  thirdly,  that  c»f  the  midnight  oliscrvations. 

»  «  #    '  #  »  »  * 

115.  An  additional  column  will  be  ruled,  under  the  head  of  ''Kemarks,'*  on  Form  4, 
ctjntaining  the  series  of  telegraphic  observaticnis,  in  which  the  a.  m.  readings  of  the 
minimum  thermometer  will  be  reconled. 

An  additional  c<dunm  will  be  ruled,  under  the  head  of  '"Remarks,"  on  Form  4,  for 
each  series  of  observations,  in  which  will  be  recorded  the  state  of  the  weather.  Ab- 
sence of  wind,  chmds,  rain-fall,  «fec.,  will  be  indioited  by  the  figure  z*^ro. 

When  the  upper  chuuls  are  obscured,  the  word  "hidden"  will  be  written  on  Form  4 
ill  ai)propriate  colmun. 

116.  ^^>rm  5  will  be  used  for  all  telegra]diic  re])ort'»,  and  will  be  made  out  each  time 
in  duplicate,  one  copy  for  file  in  the  t4'legraph-olHce  for  traiisiniMsion  by  telegraph,  and 
the  other  for  transmission  by  mail  to  this  office. 

In  making  the  duplit*at^sof  this  form,  carbon-paper  and  the  stylus  will  hv  used,  and 
hoth  co]>ies  written  at  the  same  time. 

The  times  of  filing  in  the  telegraph-office  antl  the  transmissi(m  of  the  reports  must 
W  tilled  in  by  the  operator  who  receives  and  transmits  them,  and  verified  by  his  sig- 
nature. 

#  n  «  #  *  #  » 

124.  When  rain,  snow,  hail,  or  sleet  have  occurred  since  the  last  telegraphic  report, 
and  the  quantity  collected  in  the  gauge  is  not  sufficient  to  measure  at  the  time  of  ob- 
j^rvation,  the  cipher- wor4l  "JoiiN'sox"  will  be  writt«Mi  on  F<u*m  5  in  the  ]»i*oper  space 
to  indicate  precipitation,  had  it  been  mejisurable. 

130.  Form  15  is  for  the  synopsis  and  indications,  and  a  copy  proixndy  filled  up  will 
lie  posted  with  each  bulletin  at  all  stations  where  they  are  received,  and  at  which  tho 
farmers'  bulletins  are  not  printed.  The  midnight  indications  will  be  used  with  tho 
morning  bulletin,  and  the  morning  indications  with  the  afternoon  bulletin,  whenever 
practicable.  At  stations  where  the  afternoon,  and  not  the  midnight,  indications  are 
received,  they  will  be  used  with  the  bulletin  of  the  next  morning. 

In  all  cases  the  time  and  date  of  issue  from  Washington  must  be  plainly  written 
npon  the  form. 

132.  Form  16  is  the  meteorological  chart,  to  be  ma<le  out  monthly  at  each  station, 
and  forwarded  by  mail  to  this  office  not  later  than  the  lUth  of  the  month  8uc<teeding 
that  for  which  it  forms  the  record.  In  filling  up  this  form,  the  following  instructions 
will  be  observed : 

The  time  of  beginning  and  ending  of  all  auroral  displays  will  be  recorded  in  the 
spaces  between  the  two  upper  lines  and  under  the  proper  dates,  neatly  written  in 
black  ink,  the  word  auroras  l)eing  written  on  the  margin  to  the  left  of  this  record. 

For  the  thermometer,  take  the  daily  reports,  beginning  with  the  morning  renort  of 
the  first  day  of  the  month ;  with  a  sharp  jiencil  make  a  dot  on  the  chart  at  the  height 
at  which  the  dry-bulb  thennometer  stood  at  the  first  observation,  at  its  proper  relative 
dintanee  from  the  12  ra.  (midday)  line,  as  shown  in  Plate  2.  Dot  in  a  similar  nmnner 
♦•ach  of  the  seven  observations.  Join  these  dot«  with  the  pencil  and  after  trace  with 
ink. 

Continue  the  same  prm-ess  with  the  wet-bulb  thermometer,  barometer,  velocity  of 


424  REPORT   OF   THE   CHIEF    SIGNAL-OFFICER. 

tho  wind,  and  the  relative  humidity,  making  the  dire^jticm  of  the  wind  in  Hmall  let- 
ters opposite  each  observation. 

The  average  amount  of  clouds  for  each  day  will  be  given  in  the  space  immediately 
above  the  ^.00  inch  line  on  the  chart.,  dividing  the  squares  into  1,  2,  3,  and  4  4thH 
respectively. 

133.  In  deciding  whether  a  day  is  clear,  fair,  or  cloudy,  its  character  will  be  deter- 
mine<l  by  taking  the  sum  of  the  entire  number  of  fourths  of  clouds  observed  at  7  a.  m., 
2  p.  m.,  and  9  p.  m.  A  clear  day  will  be  one  in  which  the  sum  of  the  observed  fourths 
is  thre«  or  less  than  three ;  a  fair  day,  one  in  which  the  sum  is  from  four  to  eight  in- 
clusive; and  a  cloudy  day,  one  for  which  the  sum  is  from  nine  to  twelve,  inclusive. 

In  tilling  up  Form  16,  the  avera^^e  cloudiness  (in  fourths)  for  the  day  will  l>e  entered. 
Average  cloiuliness  will  be  found  by  dividing  by  tliree  the  sum  above  taken,  and  will 
be  indicated  as  follows : 

0  when  the  sum  of  the  three  observations  is     0  or    1 

1  when  the  sum  of  the  thre^?  observations  is  2, 3,  or    4 

2  when  the  sum  of  the  three  observations  is  5, 6,  or    7 

3  when  the  sum  of  the  three  observations  is  8, 9,  or  10 

4  when  the  sum  of  the  three  observations  is    11  or  12 

134.  The  commencement  of  rain  or  snow  will  be  indicated  by  a  fine  line  one-sixteenth 
of  an  inch,  or  less,  in  length ;  the  rate  of  fall  by  a  broken  curved  line,  indicating  the 
greater  or  less  rapidity  of  the  same ;  and  the  amount  of  water  by  a  heavy  straightline, 
conformably  to  any  adopted  scale,  and  with  its  right  edge  resting  at  the  point  repre- 
senting the  time  it  ceased.  Should  rain  or  snow  continue  falling  after  the  midnight 
observation  of  any  day,  the  heavy  straight  line,  showing  the  amount  fallen  up  to  that 
time,  will  be  drawTi,  while  a  second  broken  curved  line  will  be  started  to  show  the 
continuance  of  the  same. 

The  scale  may  be  changed  for  a  greater  fall  of  rain  than  1^  inches  or  a  great^rr  veloc- 
ity of  wind  than  35  miles  per  hour,  but  in  all  cases  the  scales  used  must  be  made  to 
cover  equal  fractional  parts  of  inches  and  e<pml  numbers  of  miles. 

135.  The  mean  barometer,  mean  temperature,  prevailing  wind,  total  number  of 
miles  traveled  by  the  wind,  and  t^ital  rain-fall  for  the  month  must  be  entered  in  their 
l)roper  places  on  the  margin  of  the  chart. 

The  name  of  the  station  and  month  for  which  prepared  must  always  be  ]>lainly 
written  on  the  right  margin  of  the  form.  The  range  of  temperature  will  be  shown 
for  each  day  by  a  vertical  line  crossing  the  tem]>erature-curve. 

136.  Form  22  is  usetl  for  the  record  of  the  daily  and  monthly  means  of  the  barometer 
and  thermometer,  with  the  prevailing  direction  of  the  wind,  amount  of  rain-fall,  ami 
other  data  for  the  month. 

In  filling  up  this  form,  the  daily  means  of  the  barometer  and  thermometer  for  the 
local  series  of  observations  will  l)e  obtained  by  dividing  the  sum  of  the  7  a.  m.,  2  p. 
m.,  and  double  the  9  p.  m.  observations  by  tVmr. 

The  mean  daily  humidity  will  be  obtaintnl  by  dividing  the  sum  of  the  7  a.  m.,  2  p. 
m.,  and  9  i>.  m.  observations  by  three.  The  month! t/  means  will  be  obtained  by  divid- 
ing the  sum  of  the  daily  means  by  the  number  of  days'  observations  taken  during  the 
month. 

The  monthly  mean  of  the  telegraphic  observations  will  be  obtained  by  dividing  the 
sum  of  the  observations  in  each  colnnni  by  the  number  of  days. 

i:W.  Form  23  is  for  use  at  stations  designated  for  the  display  of  cautionary  signals, 
and  will  be  tilled  up  and  forwanle<l  weekly  to  this  office,  whether  signals  havt*  been 
ordered  or  not. 

In  the  column  of  ''Remarks"  will  l>e  noted  such  sjiecial  ca^js  of  benefits  to  commer- 
cial or  other  interests  as  may  come  to  the  observers  knowledge,  and  also  the  passage 
over  the  station  of  any  storm  for  which  signals  were  not  onlered,  with  dat^  and  time, 
and  the  maximum  velocity  attained  by  the  wind  in  each  case.  All  casualties  result- 
ing from  stonns  at  any  cautionary  station  will.be  reported,  so  far  as  they  come  within 
the  knowledge  of  the  observer. 

141.  Form  26  is  the  river  bulletin,  and  will  be  filled  ui»  as  indicated  by  the  several 
headings,  an<l  posted  in  such  places  as  are  fouml  necessary  t<»  give  suitable  publicity 
to  the  reports  and  meet  the  wants  of  business  men  interested  in  them. 

143.  Form  28  is  for  use  at  all  river-stations,  whether  regular  or  special,  and  will  be 
forwarded  weekly  to  this  office,  properly  filletl  up,  as  indicate<l  by  the  several  head- 
ings. Under  the  head  of  ''Remarks"  on  this  form  will  be  noted  all  unusual  occur- 
rences connected  with  the  stage  of  water  in  the  river  at  and  near  the  station,  such  as 
the  presence  of  floating  ice,  timber,  &c. ;  formation  and  breaking  of  ice-gorges  and 
other  obstructions;  damages  to  levees;  time  of  opening  and  closing  of  navigation; 
accident  to  gauge  or  change  in  location  of  same,  (Sc-c. 
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145.  Form  31  is  the  weekly  report  of  oW'^rvatioiis  on  temperature  of  water,  one  copy 
«f  which,  properly  tilled  up,  will  be  forwarded  regularly  to  this  office  and  one  copy 
retained  for  station-tile. 

146.  Form  32  is  the  monthly  report  of  observations  on  the  temperature  of  water,  of 
which  two  coi»ies  will  be  forwarded  to  this  office  on  the  tirst  day  of  the  month  succeed- 
ing that  of  which  it  forms  the  record.  The  precise  nature  of  the  si>ot  where  the  water- 
t«m)ierature8  are  taken  must  be  noted  under  the  head  of  ^^ Remarks.'^ 

14<*.  Fonn  'M  is  for  the  annual  mean,  or  meteorological  summary,  which  must  be 
IK)ste«l  up  in  a  conspicuous  place  in  the  observer's  office.  On  this  form  will  be  entered, 
«n  the  tirst  tlay  of  each  mouth,  the  data  for  the  preceding  month,  as  indicated  at  the 
top  of  the  several  columns.  A  carefully-compart»d  copy  of  this  forui  must  be  forwarded 
to  this  offic4^  within  fifteen  days  of  the  close  of  the  year  of  which  it  forms  the  record, 
the  ori<7inal  1>eing  kept  for  station-reference. 

154.  In  the  Journal  will  be  entered  daily  all  matt4;r8  of  interest  not  provided  for  in 
the  various  forms,  such  as  meteoric  and  auroral  displays,  earthquakes,  and  unusual 
atmospheric  appearances  and  disturbances,  giving  in  each  case,  when  possible,  the 
time  of  beginning  and  duration  of  each.  Es^iecially  will  the  observer  ent<?r  a  detailed 
account  of  the  characteristic  phenomena  of  every  serious  stonn  that  passes  over  his 
station.  In  this  book  will  also  be  noted  all  changes  in  location  of  office  or  instru- 
mentsi,  the  condition  of  the  instruments,  and,  when  damaged  in  any  way,  the  cause  of 
injury. 

155.  Observers  will  be  particular  to  note  in  the  journal  every  display  of  anrora, 
seeking,  by  inquiry  of  others  if  necessarv,  to  make  their  reconl  complete. 

If  the  sky  is  obscured  bv  clouds,  so  that  the  aurora,  if  present,  cannot  be  observed, 
the  word  **  obscured  "  wil\  be  entered  in  that  part  of  the  record  devoted  to  auroral  dis- 
plays. If  the  sky  is  sufficiently  clear  for  observation,  the  words  *' aurora"  or  **no 
aurora^  will  be  entered  according  as  one  is  visible  or  not.  When  observed,  a  full 
acconnt  of  the  phenomena  will  be  entere<l  in  the  journal,  showing  the  exact  minute  of 
beginniug  and  ending  of  the  aurora,  and  the  principal  phases  of  changes  that  it  expe- 
riences. The  following  particulars  should  be  noticed:  the  azimuth  and  altitude  of 
each  extremity  and  of  the  crown  of  any  arch  of  light,  and  the  same  data  for  any 
cowna  or  glory  that  may  l»e  formed. 

When  the  oi)Kerver  isYamiliar  with  the  names  of  the  principal  tixed  stars,  he  may 
locate  the  arch  or  crown  by  reference  to  them ;  but  it   is  preferable  that  he  should 

observe  directlv  the  altitude  and  azinnith. 

»*»  »  #  #  #  * 

157.  Observers  nmst  be  particular  as  to  the  thite  of  the  aurc  ra  ;  and  when  it  begins 
in  the  evening  of  one  day  and  continues  into  the  early  morning  of  the  next  day,  it  will 
k'  entere<l  as  occurring  on  the  first  day,  but  its  details  will  be  given  in  the  record  as 
occm-ring  l>etween  the  hours  of  its  actual  beginning  and  ending.  Thus,  an  aurora  that 
bajjau  on  the  evening  of  the  12th  of  January,  and  continued  until  the  early  morning 
of  the  13th,  would  be  entered  as  the  aurora  of  the  12th,  but  its  details  wouhl  be  recorded 
ar«  occurring,  for  instance,  between  the  hours  of  10  p.  in.  of  January  12,  and  2  a.  m.  of 
January  13. 

158.  All  entries  in  the  jounml  of  occurrences  and  observations  of  any  one  day  will 
''<•  made  under  or  o]»posite  to  that  day,  and  not  be  entered  as  a  subsc<|nent  date,  as  is 
frequently  done.  For  example,  an  auroral  display  occumng  May  23,  should  be 
cnteretl  opposite  that  date,  and  not  referred  to  on  the  24th,  as  having  occuiTcd  ^Mast 


tveinng. 


160.  A  monthly  abstract  of  the  entries  in  the  journal  will  be  forwarded  to  this  office 
from  stations  east  of  the  100th  meridian,  within  five  days  after  the  exiuration  of  each 
mouth.  At  stations  west  of  that  meridian  they  must  be  mailed  not  later  than  the 
second  of  the  month.  This  abstract  must  contain  all  the  important  entries  of  the  jour- 
nal, ertpocial  care  Ijeing  taken  to  exclude  all  matter  relating  to  the  ordinary  routine  of 
obser\ations  that  are  given  on  the  various  forms.  The  abstract  should  show  clearly 
ami  briefly  all  matters  of  interest  not  provided  for  in  the  regular  forms,  such  as  mete- 
oric and  auroral  displays,  earthquakes,  and  other  unusual  atmospheric  phenomena, 
ijiving,  whenever  practicable,  the  time  of  beginning  and  duration  of  eacn.  In  each 
day's  al>stract  the  subject  of  auroras  will  be  noted  briefly,  in  the  authorized  manner. 

162.  At  river-stations,  all  siwcial  phenomena  that  affect  navigation  will  be  noted, 
such  as  date  of  high  and  low  water  during  the  month,  with  monthly  range  at  station ; 
closing  of  river  by  ice;  formation  of  ice  or  other  gorges,  with  effect  upon  naviga- 
tion, &c. 

163.  At  lake  and  sea-coast  stations,  the  number  of  cautionary  signals  displayed  dur- 
ing the  month  will  be  reported,  with  results  as  far  as  known  at  each  station;  number 
of  storms  that  passed  over  station  for  which  cautionary  signals  were  not  ordered,  dates, 
with  velocity  of  wind,  being  stated  in  each  instance. 
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164.  Each  abstract  must  show  at  its  head  the  name  of  the  Rtation  and  month  for 
which  it  is  prepared,  and  at  its  close  the  official  signature  of  the  person  making  it. 
To  facilitate  reference,  marginal  notes  will  be  made  in  red  ink  at  the  left  of  the  ver- 
tical line  on  each  page,  upon  the  prominent  subject  mentioned  in  the  t4*xt,  an  '*  aurora, " 

"rain,"  "snow,"  **hail,"  "earthquakes,"  &c. 

#  «  *  «      .  •  #  « 

167.  The  daily  record  of  observations  will  be  an  exact  copy  of  Form  4  and  filler!  up 
in  the  same  manner.  The  several  series  of  observations  will  be  ent<»red  in  the  same 
liook,  care  being  taken  to  date  and  time  them  properly.  The  telegraphic  series  will 
be  entered  first,  followed  l»y  the  local  and  midday  series. 

168.  The  n"cord  of  bulletins,  when  its  use  is  authorized  at  any  station,  will  be  fillwl 
up  regularly  from  the  daily  bulletins,  of  which  it  is  a  copy. 


OIlKilNAL    HFAOKD   OF    OBSKRVATIOXS. 

178.  The  "original  rcconl"  is  intended  to  furnish  the  central  of!ice  with  data  for  the 
connection  of  en'ors  uuide  at  the  several  stations  in  reducing  and  copying  the  observa- 
tions. To  make  it  of  any  value  for  this  puri»os<%  the  readings  of  the  different  instru- 
ments must  be  entered  as  made,  and  not  copied  in  from  a  slip  of  paper.  Observers  will 
habitually  cany  this  book  when  making  an  observation,  and  enter  the  readings  iu 
pencil,  as  noted  at  the  time.  They  will  also  use  this  book  for  making  the  proper  cor- 
rections, as  indicated  by  the  marginal  references.  Pen  and  ink  must  not  be  usi»d  for 
entering  any  observation  or  correction. 

The  velocity  of  the  clouds  will  be  indicated  by  a  single  letter,  following  the  direc- 
tion, as  follows:  C  for  "calm,"  S  for  "slowly."  and  R  f<»r  "rapidly." 

The  character  of  wind  will  be  indicated  by  the  letters  S  for  "steady,"  and  V  for 

"variable,"  following  the  direction. 

«  *       .  #  «  #  «  « 

250.  Observers  will  give  close  attention  to  the  obser>  ation  an<l  record  of  all  local 
premonitory  signs  of  storms  or  changes  of  weather,  and  report  them  promptly  to  this 
ottice.  The  following  points  should  be  particularly  noted  before,  during,  and  after  a 
storm  or  change  of  weather;  direction  and  force  of  the  wind;  kind,  dirf»ction,  motion, 
and  appearance  of  the  clouds;  action  of  the  barometer  and  thermometer,  and  such 
other  i>urely  local  causes  as  appear  to  influence  the  results*. 

251.  The  attention  of  sergeants,  or  other  enlisted  men  in  charge  of  stations,  is  di- 
rected to  the  fact  that  they  are  required  to  make  the  reports  absolutely  correct,  and 
that  any  shortcoming  in  tliis  respect  renders  them  liable  to  punishment.  .  Aside  from 
this,  it  should  be  kept  constantly  in  mind  that  a  single  incorrect  report  may  cause  the 
loss  of  life  and  projierty  to  an  unkn<»wn  amount,  and  all  reports  must  be  made  with 
this  responsibility  clearly  in  view.  Whenever  an  observer  is  unable  from  any  cause 
to  get  in  his  report,  properly  corrected,  at  the  regular  hours  of  report,  he  will  not  send 
the  uncorrected  portion,  but  will  write  the  word  "blank"  in  each  of  the  spaces  that 
would  otherwise  have  been  occupie<l  by  this  portion  of  the  report.  Observers  will 
never  send  any  report  or  part  of  report  which  they  have  rejison  to  believe  is  incorrect, 
and  will  bear  iu  miiulthat  it  is  safer  and  more  in  accordance  with  instructions  to  omit 
a  report  than  to  nuike  a  fals**  oni*. 


Papkk  23. 


Office  of  thk  Chikf  Sigxal-Offickk, 

WuHh'nujton,  D.  C,  Amjunt  15,  1878. 

(Circular  No.  8.] 

This  circular  is  published  for  the  information  of  persons  desiring  to  enter  the  service 
of  the  United  States,  with  reference  to  the  full  duties  of  the  Signal  Service  of  the 
Army,  iucluding  not  only  field  signals  and  telegraphy,  but  also  tlie  observation  and 
report  of  storms,  by  telegraph  and  signal,  and  display  of  cautioimry  signals,  for  the 
benefit  of  commerce  and  agriculture,  under  the  joint  res<dution  of  Congress,  approved 
February  9,  1870,  the  acts  of  Congress,  approved  June  10,  1872,  March  3,  1873,  June 
23,  1874,  and  March  3,  1875,  and  the  authorization  of  the  Secretary  of  War,  and  for 
such  other  duties  as  may  be  required  in  conne<!tion  therewith. 

1.  Entrance  into  this  service  is  in  every  case  by  enlistment  as  a  private  soldier  in 
the  Regular  Army  of  the  United  States,  the  pay,  Cjuarters,  allowan<'es,  and  duties  being 
in  the  fii*st  instance,  and  unless  chariged  after  instruction,  detail  or  promotion,  as 
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heremaftor  explaineil,  those  of  a  private  soldier  in  the  Signal  Corps,  IT.  S.  A.  All  men 
enlisted  are  drilled  in  the  nse  of  arms,  and  disciplined  in  the  dnties  of  soldiers.  The 
term  of  service  is  five  years,  unless  sooner  discharged.  The  Secretary  War  has  power 
to  grant  dis<'harges,  which  this  office  is  authorized  to  promise  when  applied  for  on 
proper  grounds,  and  at  times  when  no  special  injury  to  the  8er\'ice  would  result  there- 
from ;  hut,  as  a  rule,  no  application  for  a  discharge  will  be  favorably  entertained  until 
after  two  years  of  faithful  service,  and  not  then  except  as  above  specified.  With  the 
single  exception  that  men  enlisting  for  the  Signal  Conis  will  not  be  transferred  to  any 
other  branch  of  the  Army,  no  promise  will  be  given  which  can  alter  or  afiect  the  usual 
terms  of  enlistment.  The  sei;vice,  while  strictlv  military,  is  only  probationary,  with 
opportunities  for  advancement,  depending  mainly  on  the  good  conduct  and  capacity 
of  each  individual,  and  it  is  intended  to  place  competent  men,  who  enlist  with  a  view 
to  promotion  to  the  grade  of  sergeant,  on  duty  where  instruction  can  be  obtained  and 
opportunity  for  study  granted. 

The  Chief  Signal-Othcer,  in  his  annual  report  for  1871  to  the  Secretarj^  of  War,  recom- 
mended that  a  commission  in  the  Army  be  given  each  year  to  the  sergeant  who  shall 
in  that  year  be  reported  as  most  distinguished  for  fidelity  and  ability,  and  in  each  of 
several  subsequent  years  an  enlisted  man  of  the  Signal  Service  was  promoted  to  be  a 
commissioned  officer. 

By  an  act  of  Congress,  approved  June  20,  1878,  two  sergeants  of  the  Signal  Corps 
may,  in  each  year,  bo  appointed  to  be  second  lieutenants. 

Persons  under  twenty-one  years  of  age  are  not  enlistecl,  except  where  the  applicant 
is  over  eighteen,  and  possesses  special  fitness  for  the  service.  In  such  cases  the  written 
consent  of  the  pai-ent  or  guardian  must  be  given  upon  the  prescribed  forai  of  enlist- 
ment paper. 

2.  Enlistments  are  confined  to  candidates  who  have  passed  an  examination,  prior  to 
enlistment,  before  a  board  appointed  by  the  Chief  Signal-Officer,  and  before  which  they 
must  appear,  when  notified,  at  their  own  expense  if  coming  from  a  distance.  Testi- 
monials as  to  good  character  and  capacity,  signed  by  persons  known  at  this  office, 
must  be  presented,  together  with  an  application  in  the  handwriting  of  the  candidate 
(addressed  to  the  Chief  Signal-Officer  of  the  Army),  stating  his  age.  past  and  present 
avocation,  and  residence.  The  examination  will  l>e  chiefly  directetl  to  accurate  spell- 
ing, legible  handwriting,  proficiency  in  arithmetic,  with  special  attention  to  decimal 
fr^tions,  and  the  geograpny  of  the  United  States.  After  a  favorable  report  from  the 
above-mentioned  board,  and  also  a  physical  examination  by  the  surgeon,  the  candi- 
date will  be  enlisted  for  the  Signal  CoriJS,  and,  as  a  rule,  will  be  ordered  for  duty  to  Fort 
Whipple,  Va.,  where  he  will  be  placed  under  the  drill  and  discipline  retpiisite  for  the 
Signal  Service,  which  will  continue  for  not  less  than  two  months.  After  that  time,  his. 
conduct  being  good  and  reported  as  competent  in  drill  and  discipline,  he  will  be 
ordered  under  special  instruction  to  prepare. for  the  duty  of  assistant  to  an  observer 
on  station;  also  performing  the  general  duties  of  a  soldier  at  hours  when  not  required 
for  instruction.  When  reported  by  the  instructor  as  qualified  the  enlisted  man  will^ 
a«  the  wants  of  the  service  require,  be  detailed  on  the  above-mentioned  duty  of  assist- 
ant. The  length  of  time  between  being  ord«"red  under  instruction  and  being  de- 
tailed as  assistant  varies  with  the  capacity  and  conduct  of  the  individual,  but  has. 
averaged  about  three  months. 

3.  All  soldiers  of  the  Signal  Corjis  who  have  passed  the  above-described  examina- 
tion, and  have  been  instructed  and  detaile<l  on  duty  as  assistant  to  an  observer  on 
station,  or  similar  duty  at  this  office,  are  requii*ed  to  perform  such  duties  satisfactorily 
for  twelve  months  before  promotion  from  private  to  sergeant.  As  a  rule,  such  men 
may,  after  the  expiration  of  that  time,  be  ordertnl  to  Fort  Whipple  as  candidates  for 
promotion,  and  alter  additional  instruction,  drill  and  discipline  in  the  duties  of  soldier* 
are  examined  by  a  Board  of  Final  Examination,  also  appointed  by  the  Chief  Signal- 
Officer,  and  meeting  at  this  office,  but  ditt'erent  from  the  Board  of  Preliminary  Exami- 
nation before  mentioned,  both  in  its  membt^rs  and  the  character  of  examination,  the 
latter  being  exclusively  on  the  course  of  study  and  practice  in  i*eference  to  the  special 
duties  of  the  service,  with  which  the  candidate  has  had  the  opportunity  to  become 
familiar  after  his  enlistment.  They  will  also  be  examined  by  a  Board  of  Officers,  con- 
vened at  Fort  Whipple,  a«  to  their  proficiency  in  the  military'  duties  of  a  sergeant.  On 
passing  these  examination  the  candidates  will,  as  vacancies  occur,  be  promoted  to  be 
sergeants  Signal  Corps,  U.  8.  A. 

4.  The  duties  of  a  sergeant. on  station,  as  also  those  of  an  assistant  to  an  observer, 
will  be  chiefly  those  pertaining  to  the  observation,  record,  and  proper  publication  ana 
report,  at  such  times  as  may  be  required,  of  the  state  of  the  barometer,  thermometer, 
hygn)meter,  rain-gauge,  and  other  instruments  (instruction  in  the  use  of  which  will 
be  given  under  the  direetions  of  this  office),  and  the  report  by  telegraph  or  sigi^al,  at 
Huch  times  as  indicated,  and  to  such  places  as  may  be  designated  by  the  Chief  Signal- 
Officer,  of  the  observations  as  made,  or  such  other  information  as  may  be  i-equired-— 
the  telegraphic  reports  to  be  forwarded  by  the  regular  telegraphic  o]>erators,  or  in 
such  manner  as  may  be  directed.     Tlie  utmost  precision  will  be  re<iuired  in  obscrva- 
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tioii»  and  reports.    The  specification  of  these  particular  duties  is  not  to  exclude  such 
others  connected  therewith  as  may  be  necessary. 

The  object  of  tliis  plan  is  to  insure  the  correctness  and  regularity  of  reports  by  hav- 
ing them  made  under  military  control.  As  it  is  desiretl  to  make  this  body  of  men 
especially  select,  rigid  examinations  will  be  insisted  upon. 

All  the  duties  will  be  performed  strictly  under  the  discipline  of  military  law — all 
persons  in  the  military  service  being  subject  to  trial  and  nunishment,  under  the  Rule^ 
and  Articles  of  War,  for  improper  conduct  or  neglect  of  duty.  The  penalties  for  neg- 
lect of  duty,  bad  conduct,  &c.,  are  dishonorable  discharge,  or  such  other  puuislmient 
«s  a  court-martial  may  direct,  or  as  may  be  provided  for  by  the  customi^of  the  service. 

The  United  .States  is  entitled  to  the  whole  time  of  the  person  enlisted;  but  the  du- 
ties required  on  stations  are  of  such  a  nature  that,  with  care  and  diligence,  some  time 
between  the  hours  of  reports,  when  no  active  duty  is  pressing,  will  generally  be  at 
the  disposal  of  the  soldier,  which  may  be  devoted  to  reading  or  study.  Most  of  those 
already  enlisted  have  had  such  purposes  in  view.  No  employment  of  this  nature  can, 
however,  be  permitted  to  interfere,  in  any  way,  with  that  prompt  and  constant  at- 
tention to  duty  which  will  be  insist<Ml  upon. 

5.  The  pay  and  allowances  of  enlisted  men  of  the  Signal  Corps  vary  according  to 
the  character  and  place  of  the  duties  and  the  length  of  the  service  of  each  individual. 
The  following  table  exhibits  the  average  per  month  for  five  years,  aecorJiug  to  the 
present  law : 


Kank. 


0)  (Q  03  ID 


a 
3 

a 
o 

a 


o 
2 


Serjjeaut 

fJorporal 

First-claHS  private    . 
Second-clasi)  private 


$39  37         $79  87 


25  33 
22  22 
18  16 


65  83 
62  72 

58  66 


$99  37 
85  33 
82  22 
78  16 


NoTK. — In  addition  to  the  above.  cori>oralfl  and  private«  in  cliarjfp  of  stations  or  servinz  »«  operators 
■or  repainnen  on  the  United  States  telejn'apli  lines  carrying,  op  which  may  carry,  ooniniHrcial  businesw, 
receive  35  cent.**  per  day  extra. 

Of  the  above  amounts  one  dollar  per  month  in  the  third  year,  two  dollars  per  month 
in  the  fourth  year,  and  tliree  dollars  per  m(mth  in  the  fifth  year  are  retained,  and  will 
not  be  paid  until  final  discharge  after  faithful  service.  An  allowance  for  clothing, 
averaging  $1.17  per  month  for  HergeaJits,  S4.13  for  corporals,  and  S'5.9*J  for  privates,  is 
also  included  in  thv  above,  which,  if  cl(»thing  is  not  drawn  in  kind,  is  also  retained 
until  discharges  When  at  Fort  Whipple  enlisted  mini  receive  quart^^'rs  and  rations, 
and  at  all  places  are,  wIumi  ill,  provided  with  iniMlical  attendauL-e  and  m  'dicines. 

6.  Applications  being  fretpiently  inide  for  enlistui  mt  in  this  service,  conditioned 
upon  the  applicant  being  placed  upon  soim  specified  <luty  or  stationed  at  a  particular 
place,  it  is  to  be  clearly  unierHtood  that  no  siioli  ciualifioatiou  of  the  contract  of  en- 
listment will  be  allt»wed  or  considered,  the  wants  of  the  service,  which  cannot  be 
known  in  advance,  regulating  all  details  of  duty. 

By  order  of  the  Chief  .Signal-Ofticer  of  the  Anuv. 

H.  H.  C.  DUNWOODY, 
First  Lienfennut  Fotirth  Artillery,  Acting  Siynal-O^ccr  and  Amiatant. 

Official: 

Acting  Signal-Officer  and  Ansistant. 


,  tlie  undei*signed,  having  n?ad  and  understanding  the  above  circular 

<i<»,  in  accordance  with  its  terms,  ofier for  enlLstment  as  a  private  soldier  in  the 

Signal  Corps.  United  States  Army. 


Place. 


Witness  to  signature. 


NoTK. — The  altove  fomi  is  to  be  nseil  at  the  time  of  enlistment,  and  is  not  received  as  the  applic-*lton 
mentioned  in  paragraph  2  of  the  foregoing  circular. 
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Paper  24. 

War  Department, 
Washington  City,  May  9,  1878. 

Sir:  I  have  the  honor  to  invite  yonr  attention  to  the  inclosed  comnumieation  ami 
proposed  enactment,  which  has  my  f»ll  approval,  with  the  hope  that  it  may  he- 
adont<ed. 

Tne  extent  of  the  Signal  Service,  and  of  the  benefits  it  may  render  to  the  great  com- 
mercial, shipping,  and  agricnltural  interests  of  the  United  States  are  hampered  by  the- 
little  forc^,  now  overworked,  in  the  faithful  discharge  of  a  most  onerons  dnty. 

Disasters  happen  and  will  happen,  which  might  be  prevented.  Tlie  fact  is  forced 
npon  my  notice  by  continued  applications  from  different  parts  of  the  Unite<l  States^ 
made  by  the  most  prominent  men,  in  such  numbers  and  of  such  character,  standing, 
and  influence,  that  they  cannot  be  disregarded.  I  ask  earnest  and  favorable  consid- 
eration  of  the  suljject. 

Verv  respect  full  V,  vour  obedient  servant, 

GEORGE  W.  McCRARY, 

Secretary  of  JVar^ 
The  Hon.  H.  B.  Banning, 

Chairman  Military  Committee^  House  of  Representatives. 

War  Department, 
Office  of  the  Chief  Signal-Officer, 

iFashingtony  D,  C,  May  9,  1878. 

Sir:  1  have  the  honor  to  recommend  that  the  proposed  enactment,  herewith  inclosed,, 
may  be  submitted  to  the  Military  Committee  of  the  House  of  Representatives,  with 
the  favorable  indorsement  of  the  Secretary  of  War.  The  Signal  Service  stands,  after 
seven  yeiirs'  continuous  and  successful  duty,  on  t\n^  point  where  the  little  additional 
force  of  a¥  few  enlisted  men  (the  enactment  i)ro\ides  lifty  additional  privates  only), 
will  double  the  benefits  of  the  service  to*the  people  within  the  year.  It  is  not  a  tines- 
tion  of  mere  success,  but  of  doubling  success. 

It  is  wrong,  in  the  face  of  such  facts,  to  either  hesitate  to  ask  for  the  aid  or  to  deny  it. 

The  enactment  asked  is,  as  to  the  force  actually  necessary,  and  is  the  simi»lest  jus- 
tice to  the  American  soldier  and  to  the  American  citizen,  who,  entering  the  service  for 
live  years,  without  influence,  ought  of  right,  in  the  United  States,  to  be  able  to  main- 
tain and  advance  himself  by  his  own  good  w«»rk  and  honorable  action  in  it. 
I  am,  sir,  verv  respectfullv,  vour  obedient  servant, 

ALBERT  .T.  MYER, 
Brig,  Gen.  (Brt.  Assg'd)  Chief  Signal-Officer,  U.  S.  A. 

To  the  honorable  the  Secretary  of  War. 

^^Be  it  further  enacted.  The  enlisted  force  of  the  Signal  Coq)s  shall  consist  of  one  hun- 
<lre<l  and  iifty  sergeants,  thirty  corporals,  and  two  hundred  and  seventy  privates,  who 
shall  receive  the  pay  of  engineer  sol(li«'i"s  of  similar  grades;  and  two  s«"rgeants  may  in 
each  year  be  ai»|K>inted  to  l)e  second  lieutenants." 


Paper  25. 

Tahh  showing  dirii*ion  of  Office  of  Chief  Signal-Officer,  by  roomn,  giving  name  of  aHsiHtant 

in  charge. 


De.sijjnation  of  room. 


•jfineral   corT€'«poiMlence 

and  nH*oi-«bi. 
Sution-room 


T*'le«Taph-rooin 
Property 


Printing  Mid  lithogra])h- 

ing. 
InHtniment-room 


International  bullt'tin . 
Fa<:t-rDoni 


Stady-room 
Library 


Map-room 

Artiiuui's  room . 


AH4i>)itant  in  charge'  (present  detail). 


First  Lient.  H.  II.  C.  Dunwoody,  Fourth  Artillery, 

Actinj;  Si«ai«l-Offirer  and  aHsiHtnut. 
First  Lieut.  C.  E.  KiUioume.  Second  Artillery,  Actinjr 

Signal-Officer  and  asslHtant. 

do  

First   Lieut,  H.  W.  How«rate.   Twentieth   Infantry, 

Acting  Sigual-CMficer  and  assistant. 
do 


First  Lient.  H.  H.  C.  Dunwoody.  Fourth  Artillerj-, 

Acting  Signal-Officer  luid  assistant. 

do 

Cleveland  Abbe,   A.   M.,  assistant  at  Office  of  the 

Chief  Signal-Officer. 
First  Lieut  J.  P.  Story,   Fourth  Artillery,  Acting 

Signal-Officer  and  assistant. 
First  Lieut  H.  W.  Howgate,  Twentieth   Infantr>', 

Acting  Signal-Officer  aiul  assistant 

do 

do  


Hemarks. 


Day  and  night  work 
Do. 

Day  and  night  work. 


Day  and  night  work. 
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Paper  26. 

War  Department,  Office  of  the  Chief  Signal-Officer, 

Washington,  D.  C,  July  2,  1877. 

The  following  rules  in  regard  to  suuset  observations  and  verifications  of  reports  banei 
upon  tbeni  are  furnished  for  your  information  and  guidance : 

1.  The  observer  at  each  station  will  note,  each  diay,  at  the  exact  time  of  sunset 
(which  he  will  obtain  from  circular  No.  3,  herewith  inclosed),  and  for  a  time  not  to 
exceed  thirty  minuter  after  sunset,  the  character  of  the  western  sky  and  sunset,  and 
will  note  in  writing  on  Form  Y,  in  the  column  for  that  date,  the  character  at  the  time 
a«  "Fair-weather  sunset,"  ** Foul- weather  sunset,"  or  ** Doubtful- weather  sunset." 

The  term  "Fair-weather  sunset"  will  express  such  condition  of  the  sky,  particularly 
the  west4^rn,  and  such  character  of  the  sunset,  as  is  considered  to  indicate  a  fair  day 
for  the  day  ensuing. 

The  term  "  Foul- weather  sunset"  indicates  that  the  appearances  are  such  as  to  pre- 
sage a  rainy  day  for  the  day  ensuing. 

The  tenu"  Doubtful-weather  sunst^t"  will  indicate  that  the  conditions  are  such  a.s 
to  leave  the  mind  of  the  observer  in  doubt  as  to  what  the  sunset  presage**  for  the  fol- 
ing  day. 

The  prediction  is  for  the  period  of  time  from  the  sunset  of  the  day  on  which  the  pre- 
diction is  ma4le,  until  sunset  of  the  following  day;  and  at  the  expiration  of  the  time 
for  which  the  prediction  is  made  the  observer  will  note  on  Form  Y,  opposite  the  predic- 
tion and  in  the  column  headed  "Report  correct,"  the  word  yes  or  wo,  accortling  as  the 
prediction  is  or  is  not  verified. 

A  sunset  prediction  of  one  day  is  verified  or  not  verified,  as  the  case  may  be,  by  the 
weather  of  the  ensuing  day. 

The  prediction  "Foul"  or  "Fair"  refers  especially  to  rain,  and  does  not  refer  in  any 
way  to  amount  or  kinds  of  clouds  or  fog. 

The  prediction  "Foul"  means  that  the  appearance  of  the  sky  indicat^is  rain;  if  any 
rain  equaling  or  excee<ling  one  one-hundredth  of  an  inch  falls  l»efore  sunset  on  the  en- 
suing day  the  prediction  is  verified,  and  if  not,  it  is  not  verified. 

"Fair"  means  that  the  appearance  of  the  sky  does  not  indicate  rain,  and  if  no  rain 
equaling  or  exceeding  one  one-hundredth  of  an  inch  falls,  the  preiliction  is  verified. 
If  any  rain  in  excess  of  this  amount  does  fall,  the  prediction  is  not  verified. 

"Doubtful"  sunset«  cannot  be  verified. 

As  soon  as  the  observation  has  been  taken  and  entered  on  Form  Y  the  report  will  l>e 
enciphered  (or  written)  on  Form  5,  in  duplicate,  and  the  form  handed  to  the  operator 
in  the  telegraph  office  as  soon  as  possible  after  the  observation  is  taken,  for  transmis- 
sion to . 

The  signature  of  the  operator  must  be  obtained  to  both  copies  of  each  report,  with 
the  exact  time  of  receipt  by  him.  The  operator  will  retain  one  copy  of  the  report ; 
the  obser^'er  will  retain  the  other  copy  until  Monday  of  the  following  week,  when  he 
will  forward  the  retained  copies  by  mail  to  this  office  in  the  same  envelope  as  Form  X. 

In  filling  up  Fonn  5,  carbon  paper  and  stylus  will  be  used  in  the  following  manner: 
Two  shee^  of  the  printed  forms  will  be  raised  up  and  the  piece  of  sheet-tin  placed  lie 
neath  them  ;  one  of  the  sheets  will  be  spread  smoothly  on  the  tin ;  on  this  sheet  will 
be  placed  a  piece  of  carbon  paper,  and  the  other  form  will  be  placed  on  this.  When 
the  cipher-words  repre8<'nting  the  readings  of  the  instruments  are  written  in  the  prop- 
er spaces  of  the  Form  5,  the  report  will  a])pear  in  duplicate. 

The  observations  will  be  written  on  the  Forms  5  in  the  following  manner : 

The  name  of  station  (  )  will  be  writt<?u  in  the  upjier  left-hand  or  first  space ; 

the  cipher- word  for  the  sunset  ])rediction  in  the  second  space,  and  will  be  found  in  tke 
table  showing  amount  of  clouils  at  the  time,  opposite  the  suns«»t  prediction,  and  under 
the  lettei-s  showing  the  direction  from  which  the  wind  is  blowing  at  the  time  of  obser- 
vations. 

In  the  third  space  will  be  written  the  cipher-word  found  opposite  the  observed  read- 
ing of  the  barometer. 

In  the  fourth  space  will  be  w  ritten  the  cipher-word  found  opposite  the  rejwlings  of 
the  dry -bulb  thermometer. 

In  the  fifth  space  will  be  written  the  cipher- word  found  opposite  the  readings  of  the 
w^etrbulb  thermometer.  ^ 

In  the  lower  left-hand  space  will  be  written  the  cipher-woixl  corresponding  to  the 
amount  of  rain-fall  since  the  observation  of  preceding  day. 

The  re]»ort  will  be  signed  with  the  surname  only  of  the  observer. 

Exanii»les  are  given  of  the  proi)er  manner  of  filling  up  Form  5. 

EXAMPLE. 


Dead  wood. 


Reduce. 


Abide. 


Daimt. 


Finny. 


Finding. 
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TRANSLATION. 

Station Deadwood. 

Sunset Fair. 

Direction  of  wind S.  E. 

Amount  of  cloudn  in  fourths 0. 

Barometer ^ 29.85. 

Dry-bulb  thermomet<^r.... 69^. 

Wet-bulb  thermometer 64^. 

Amount  of  rain-fall  since  hust  report 1.20  inches, 

EXAMPLK. 


Fetterman.  I  Dimly.  Calver.  I  Fiddle. 


Rebuke. 


Feative. 


TR.VN.SLATION. 

Station Fctterman. 

Sunset Doubtful. 

Direction  of  wind S. 

Amount  of  clouds  in  fourths f. 

Barometer 24.45. 

Dry-bulb  thermometer 44^. 

Wet-bulb  thermometer 'XP. 

Amount  of  rain-fall  since  last  report 85  inch. 

EXAMPLE. 


Hamilton. 


Elope. 


Apron.  Few.  j  Fennel. 


TRANSLATION. 

Station Hamilton. 

8unset Foul. 

Direction  of  wind E. 

Amount  of  clouds  in  fourths i. 

Barometer 18.75. 

Dry-bulb  thermometer 39*^. 

Wet-bulb  thermometer 23°. 

Amount  of  rain-fall  since  last  report None. 

If  no  rain  has  been  collected  in  the  rain-gauj^o  since  the  la,st  report,  the  cipher- word 
for  rain-fall  will  be  omitted  from  the  report,  and,  until  you  have  received  a  barometer, 
the  word  to  express  the  residing  of  that  instrument  will  also  be  omitted,  and  the  words 
for  the  reatlings  of  dry-bulb  and  wet-bulb  thermometers  and  amount  of  rain-fail  be 
moved  up  one  space. 

The  observation  of  the  sunset,  the  direction  of  wind,  and  amount  of  clouds  will  be 
made  at  the  times  ^iven  in  Circular  No.  3.    The  observations  of  barometer,  thermome- 
ters, and  rain-fall  since  observation  of  preceding  day  will  be  taken  at 
each  day. 

In  the  form  for  the  "Meteorological  Record"  for  the  week  (Form  X)  should  be 
entered  as  soon  as  possible  after  the  observation  is  taken,  and  in  the  proper  columns, 
the  dat«  of  observation,  hour  of  observation,  reatling  of  aneroid  barometer,  readings 
of  dry  and  wet  bulb  thermometers,  direction  of  wind,  and  velocity  of  wind  in  miles  per 
hour  (estimated  from  the  Signal  Service  scale),  amount  of  clouds  in  fourths  time  (a.  m. 
or  p.  m.),  rain  or  snow  began  and  ended,  amount  of  rain  or  melted  snow  since  last  ob- 
servation in  inches  and  hundredths  of  an  inch,  states  of  the  weather,  and  any  remarks 
about  the  weather,  which,  in  the  opinion  of  the  observer,  will  be  of  interest,  such  as 
dat-ee  of  auroras,  thunder-storms,  &c. 
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This  form,  properly  filled  up,  nhoiild  be  forwarded  by  the  mail  on  Mondaj',  in  an  eu- 
velope  addrewed 

**TiiE  Chief  SiGXAr^OFFicER  of  the  Army/' 

**  JVashingtofi,  D.  C." 

Form  Y  will  be  forwarded  to  thiH  office  on  the/r«f  day  of  the  inoiith  Hucceediiig  that 
of  which  it  forms  the  record. 

Inatructiona  for  reading  the  inntrumenU, 

» 

AXEROID   BAROMETER. 

If  the  observer  stands  facing  the  barometer,  the  short  arm  will  move  to  the  right  as 
the  pressure  of  the  atmosphere  or  weight  of  air  increases,  and  to  the  left  as  the  press- 
ure diminishes.  The  long  arm  should  be  moved  so  a«  to  coincide  with  or  directly  cover 
the  short  arm,  and  the  reading  of  the  barometer  is  obt^iined  by  reading  from  the  lowest 
reading  found  on  outer  scale  to  the  division  of  that  scale  to  which  the  long  arm  points 
or  which  it  covers.  The  inches  and  hundredths  of  inches  are  marked  on  the  scale.  The 
inches  and  hundredths  are  counted  from  left  to  right,  or  in  the  same  direction  as  the 
hands  of  a  watch  move.  The  inches  and  hundredths  are  written  in  the  same  manner 
as  dollars  and  cents,  thus :  One  dollar  and  seventy-five  cents  would  be  written  $1.75,  or 
one  andseventy-five-hun<lredths,  $29.35,  twenty-nine  doUarsandthirty-five-huudredths. 

The  barometer  reading  29  inches  and  thirty-five-hundredths  of  an  inch  would  be 
written  29.35  inches,  &c. 

THERMOMETER. 

In  reading  the  thennometer  the  observer  should  be  careful  to  place  the  eye  at  the 
same  level  as  the  top  of  the  column  of  mercury,  otherwise  the  reading  will  not  be 
correct. 

WET-BULB  THERMOMETER, 

A  piece  of  wicking  six  or  eight  inches  in  length  should  be  used  with  this  ther- 
mometer, one  end  being  drawn  over  the  bulb  until  it  is  entirely  covered,  and  the  other 
end  jdaced  in  the  cisteni  wliich  is  on  the  wooden  frame.  The  cistern  should  be  kept 
filled  with  pure  rain-water  at  all  times  when  the  temperature  of  the  air  is  above 
freezing-point,  and  the  cover  should  be  changed  once  a  month  and  the  bulb  carefully 
cleaned.  The  cover  can  be  kept  clean  by  washing  it  (without  removal)  by  use  of  a 
jet  of  water  thrown  from  a  small  syringe. 

When  the  temperature  of  the  air  is  below  the  freezing-point  the  water  will  Ije 
emptie<l  from  the  cistern  and  the  bulb  moistened  with  water.  By  watching  the  mer- 
cury in  the  tube  it  will  be  seen  to  fall  for  a  few  minute^i  and  then  to  rise  a^ain.  The 
height  of  the  mercury,  or  reading  of  thermometer,  when  at  its  lowest  point,  should 
be  read. 

WIXD-VANE. 

The  vane  used  for  determining  the  direction  of  the  wind  must  be  set  where  the  wind 
will  act  freely  on  it,  and  must  never  be  sheltered  by  surrounding  buildings  or  other 
objects. 

The  direction  of  wind  is  indicated  by  the  point  of  the  horizon  from  which  it  comes  ; 
thus  a  north  wind  is  one  bhnving  from  the  north,  an  east  wind  is  one  blowing  fnnu 
the  east,  a  south  win<l  is  one  blowing  from  the  south,  «fcc.  The  direction  of  the  wind 
will  be  designated  by  the  eight  principal  points  of  the  compass,  N.,  E.,  S.,  W.,  X.  E., 
».  E.,  S.  \\ .,  N.  W.  * 

The  wind-vane  and  stand  consist  of  the  following  parts : 

1st.  Upright  staff  about  five  feet  in  length,  at  the  lower  end  of  which  should  be  cut 
a  tenon  about  one  inch  in  length  ;  near  upper  end  are  two  holes  which  cross  each  other 
at  right  angles,  and  through  which  are  passed  the  iron  anus  (marked  3),  at  the  ends  of 
wliich  are  the  letters  N.  and  S.  and  E.  and  W.  A  hole  is  bored  in  thi*  upper  end  of 
start",  in  which  the  slender  iron  (marked  4)  is  screwed,  and  on  which  the  wind-vane 
(mjirk«'d  5)  is  placed. 

2d.  Four  iron  braces. 

3d.  Two  iron  arms,  with  letters  N.  and  S.  antl  E.  and  W.  at  the  ends, 

4th.  Slender  iron  rod  on  which  the  vane  is  placed. 

5th.  Wind-vane. 

To  place  the  vane  an<l  stand  in  position,  a  small  platfonn,  about  two  and  a  half  feet 
square,  should  be  ]daced  on  roof  of  obst»rver's  office  and  carefully  lcvcle<l.  A  hole  X^ 
reieive  the  tenon  at  the  foot  of  statt*  should  be  cut  in  center  of  jilatform.  Draw  upon 
the  platform  the  true  meridian  line  pjissing  through  the  center,  and  mark  the  ends  of 
the  line  N.  and  S.,  rcNpectively. 

T<»  det'Tiuiue  tin*  true  meridian  line,  place  the  compass  with  its  center  over  the 
(•enter  of  the  hole  in  the  jilatform;  place  the  eye  at  south  end  of  needle,  and  nmrk  on 
platform  a  ])oint  toward  which  tl;e  north  end  of  needle  i>oints;  place  the  eye  at  north 
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end  of  needle,  and  mark  the  point  toward  which  the  sonth  end  of  needle  points. 
Draw  throagh  the  points  thus  determined  and  the  center  of  platform  a  line,  which 
will  be  the  magnetic  meridian. 

The  variation  of  the  needle  at  your  station  is     °  east ;  that  is,  the  needle  points     ^ 
east  of  the  true  north. 

On  Plate  I  will  be  seen  two  lines,  which  cross  each  other  at  the  point  O.  One  of 
these  lines  is  marked  simply  '^N.^'  and  ^'S.^';  the  other  line  is  marked  '^Tme  N."  and 
"True  8."  Place  this  plate  with  the  point  marked  "O"  at  center  of  platform,  and  so 
that  the  line  marked  "N."  and  "S."  immediately  covers  the  line  (or  magnetic  meri- 
dian) which  has  been  marked  on  platform.  Mark  on  the  platform  where  the  line 
marked  "True  N."  and  **Tme  8."  reaches  edges  of  plate;  a  line  drawn  through  these 
points  and  the  center  of  platform,  will  be  the  true  "  N."  and  "  8."  line,  or  true  merid- 
ian. Paint  on  the  platform  a  circle  (whose  center  coincides  with  the  center  of  the 
4>latfonn)  having  a  diameter  of  about  two  feet,  and  on  this  circle  mark  the  four  cardinal 
points  N.,  E.,  8.,  and  W.,  and  the  four  intermediate  points  N.  E.,  8.  E.,  8.  W.,  and  N. 
w.  Unscrew  the  nuts  at  ends  of  iron  arms  (3);  take  off  the  movable  letters :  pass  the 
rods  through  the  holes  drilled  near  upper  end  of  staff;  put  on  the  letters  and  screw  on 
the  nuts.  Screw  the  slender  iron  rod  (4^  into  the  hole  in  end  of  staff.  Place  a  screw 
about  six  inches  above  the  lower  end  of  staff,  and  iibmediately  below  the  end  of  arm 
on  which  the  letter  N.  is  placed.  Place  the  tenon  at  foot  of  staff  in  the  hole  in  center 
of  platform,  and  turn  the  staff  until  the  screw  under  letter  N.  is  immediately  over  the 
meridian  Une,  the  arm  with  letter  N.  will  be  immediately  over  the  end  of  meridian 
line  (marked  "N"),  and  therefore  points  to  the  true  north.  Place  the  staff  in  a  verti- 
cal position,  this  being  determined  by  the  use  of  a  blumb-line ;  fasten  one  end  of  each 
of  the  iron  braces  (*2)  to  the  platform,  and  the  other  end  to  the  staff'',  so  as  to  hold  the 
latter  firmly  in  position.  Place  the  wind-vane  on  the  slender  rod  (4),  passing  the  rod 
throueh  the  hole  near  center  of  vane. 

In  determining  the  direction  of  the  wind  at  the  time  of  observation,  the  division  of 
the  circle  which  most  nearly  coincides  with  the  direction  in  whic^  the  arrow-head  of 
vane  points  will  be  taken  as  the  direction  of  the  wind. 

In  winds  of  considerable  strength,  the  vane  is  never  at  rest  or  fixed  in  the  same 
direction ;  it  oscillates  incessantly,  and  its  oscillations  increase  with  the  violence  of 
the  wind.  In  such  cases  observers  must  note  the  mean  direction  between  the  extremes. 
When  the  wind  is  too  light  to  move  the  vane,  and  when  it  is  calm,  no  direction  will  be 
recorded. 

RAIK-OAUQE. 

The  rain-gauge  will  be  placed,  whenever  practicable,  with  the  top  of  th^^  funnel- 
nhaped  collector  twelve  incnes  above  the  surface  of  the  ground,  firmly  fixed  in  a  vor- 
tical position,  and  protected  from  the  interference  of  unauthorized  persons.  It  will  be 
examined  at  time  of  making  the  daily  observations,  the  amount  of  water  it  contains 
carefully  measured  by  means  of  the  graduated  rod  sent  with  each  gauge,  and  then 
emptied  and  returned  to  its  proper  position.  When  a  position  at  tne  level  of  the 
fCronnd  cannot  he  found  with  a  sufficientiv  clear  exposure,  the  gauge  will  be  placed  on 
the  top  of  the  instrument-room,  or  roof  oi  the  building  occupied  by  the  observer,  who 
will  measure  the  height  above  the  ground  and  report  it  to  this  office. 

The  measuring-rod  is  graduated  in  or  divided  into  inches  and  tenths  of  inches,  and 
the  proportion  between  the  cylinder  and  funnel  is  as  ten  to  one,  so  that  ten  inches  upon 
the  rod  corresponds  with  one  inch  6f  actual  rain  fall,  one  inch  on  the  rod  to  one-tenth 
of  rain,  and  one-tenth  on  the  rod  to  one-hundredth  of  rain.  8now  will  be  melted  and 
then  measured,  and  reported  in  the  same  manner  as  rain,  but  the  fact  of  its  being 
melted  show  must  be  noted  under  the  head  of  *' remarks''  in  the  weekly  reports. 

Whenever  from  any  cause  the  snow  cannot  be  melted,  the  depth  will  be  measured, 
and  ten  inches  of  snow  reported  as  one  inch  of  rain.  The  rule  for  determining  the 
unount  of  rain-fall  from  the  amount  of  water  collected  in  the  tube  is  as  follows,  viz : 

Measure  the  amount  of  water  in  the  tube  with  the  measuring-stick,  which  is  divided 
into  iuches  and  tenths.  Divide  the  amount  of  water  fouud  by  ten;  the  quotient  will 
be  the  amount  of  rain-fall. 

EXAMPLES. 

Amount  of  water  in  tube..... 1.4   inches. 

Amount  of  rain-fall 14  inch. 

Amount  of  water  in  tube • 15.6   inches. 

Amount  of  rain-fall :. 1.56  iuches. 

Amount  of  water  in  tube 0.1    inch. 

Amount  of  rain-fall 0.01  inch. 

When  reports  cannot  be  forwarded  on  the  day  on  which  they  are  taken,  they  will 
not  be  transmitted  by  telegraph. 

C.  E.  KILBOURNE, 
First  lAeutenant  Second  U.  S,  Artillery,  Acting  Sigi^al  Officer  and  Aseivtant, 

28  sia 


BEPOBT   OF  THE  CHIEF  SIUNAL-OFFICEB. 


^^"^  u 


I 

I 

I 

I 


i 

ill 

i 

iiiiiii 

I  SiSsSM 

1 

^iii 

iiiiiii 

IP 

■«9i.ainnH 

^^^"^"aSss 

iillH 

iaiiaii  ^ 

■mipai 

.I8|SS,3„ 

1 

i 
1 

«*,! 

-OHUa 

■»»Hq 

-OTMi 

1 

«M^ 

■oi-o 

.......... 

■j»*Ja 

m-« 

iiiiiii!!: 

mMih 

1 

■~»il     «-. 

«^....«... 

1      .j"?r„ 

lllllll.l 

iBiiiii     I 

AddAAdi      3 

...'^,H 

' 

u>Bo«iKI 

-moy 

|i§-s^gs>i 

■ifipmmq 

«ni^)      iraoJSil    «*E^"  i  i  :5«a    j 

Si, 

•spwJjjTOa 

itassss  MS 

^. 

IpiIBimM 

ges^^a  [iie 

n 

it 

■««™>imH 

iiiiiiiisi 

1 

|1 

t»qn»i 

i 

1 

ii 

■aio)><ii|nin 

■«Hont 

Illilll 

iiiiiii 

1 

III 

■  ii 

i 

'4 

fs 

ii 
II 

II 


Ii 


( 


\*u 


BBPOBT  OF  THE  CHIEF  SiaNAL-OFFICBB. 


-h 


1^1 


Hi 


m ' 


IS"    a 

If- 

Hi- 
1511 

i 

i 

til! 


i  i 


ggj^ 


Ifl 


J     'J 


sad3d^d   < 


s|-il»g  ■ 


SiiHsSsS  i 


gggg^^^  g 


u\\ 


436 


BEPOST  OT  THE  CHIEF  8I0NAL-0PP1CEB. 


BEPOST   OV  THE   CHIEF   BiaHAL-OFFICEB. 


3   ■> 


:llll 


If 


^l:^^aH"N   -l^lsi- 


S^  iSSS^S^S    ^28^      a^^^Ei^KS 


mum 


i  titt 


m 


^t^^ttt 


llWJililrllS?    §llji3Ml 


Urf 


ij!tiHl|«- 


SIS'' 

am 

'Ik 

tins 

M 

Ifcei 
filii 


1 

1 

iilll 
rnmi 

M 

m 

m 

1 

Hs 

iii-ui 

ii- 

•  •  ill 

i  . 

-  -    ;  i  ; 

i  i- 

N  ^  n 

inl 

ri  ;4    i  ;  ; 

:  i  :i 

S  s     i  i 

:  ■  18 

g  ^    M 

i  \i 

^  fi   :  :  i 

i   la 

i  •* 

438 


BEPOBT  OF  THE  CHIEF  SIGNAL-OFFtCEB. 

I* 


ill! 


Illii 


SI 


'  U-di 


II     i 

N     I 


I 


Si 

i! 
i 

111 

il! 


i 


if- 


1» 


II 


ill 
"11 


BBPOET   OF   THE   CHIEF   BIGNAL-OFPICEtt. 


f! 

m  "S 

11 


•2 

•s* 

"' 

'°" 

:  1  i 

an 

m 

3- 

3=1 

^^^ 

Si  I 

S2S 

S52  : 

is 

1 

8  -.^ 


I 


III 


2  jis  |l;. 


iSaiS;E££H»a>siSiS;B!g:Ji 


H^ 


iiitte 


gl"* 


SSSSiJSCX3i^3 


SlSsdS^lSSSgi 


£^^^&SSilg3^l^ 


gdgsss's^sel 


lll| 


lili 


;E5Eu 


gzg^l^ 


gg^g 


PlIlWs  it  fl%=lifii' 


S1| 
'I  ill 


BEPOBT  OF  THE  CHIEF  BIQSU^-OFFIOEBL. 


mi 


i  i 


11^ 


IP 


m\ 


;3r 


l«f| 


ii!SM|sig| 


iii  i  iiiiii 


g    rf  ; 


;l 
II 
11 


I 'ill* 

lassa* 

|5||ll 
t||li! 


i  I 


1^ 


BEPOBT   OF  THE   CHIEF  SIOHAL-OPPICEE. 

"S3?  a 

11-1 

}l! 
IS 

lisj      I 
all?     I 

ill    I  1 

g|l    I 
fill     I 

m'i      & 

Ufil 

"i'ii 


ijiiiiiliiil 

im!ii«y!iii!iy 

iiiiii   ii   liHiiiilSii 

Wmi  Is  HsnMxNi 

■8  i  . 

i  i  i  i  i •  i  M  i : i  i  ill  1 ;  i  i 

-».,«»»  —  ,„    p— „2o-.-«» 

iiPi^^^^'^.a^^-li^^i 

uxei5r:psiSP%  ■■sa^ssus^is 

^ia^^^id^^idS^i^dsi^^ 

|g^|g|g^^ggSgEg^5^|g| 

S^SSS=SS=2^^S3S^SSSsa 

iiSiiiiiiii  liiHIiiii 

nimimflli^^^Mi 

iMiiiljillil';  ;;sJ 

l1 


BEPOBT  OP  THE   CmEP   HiaHAL-OFFICBE. 


i 

:-  i 


It  si 


•BiautniniH 


m 


13133/ 


rli 


AlPtnrai  "H'Plt 


tad  uatar 


vpidnrao     ^iEsj^Ei^ 


^  i 


I 


llll 


mm 


II* 


in 


3i;;«;!45!^tssg« 


s!55(s^!!!;E;ii 


liiiiii 


ill 


0 

Sit 

all 
III 


-3«f 

J|S5 

•lllii 
1 
111 


5a?  - 
lis! 

'ls< 

IIS-' 


BGPOST  0¥  THE  CHIEF  SiaNAL-OFPICES, 


1  Sfelllll^ll 

1  MMMim 

.  ... 

eosoaeeeeeeoa     s(al'*«<f  ^|jg       o 

! 

U\mm 

i     :  i  \a^ii  i  i«g6; 

^is-isHINIlsl^ 

4  i  iri 

g  sS-'*''*SS3-<" 

; 

si     :::; 

8   ■      :  :               :  ;  :  : 

i  i!«^  j  i^iri    d  :    ^       ^2 

i-ii    -" 

31  \?^n\? 

1   jt^d   1   :«tf     ^   ■     iS        ai-i 

:.d  :  1  ^  ri 

'ii«-M«^ 

4i<^iPH^  -«^»iN-B  1 

S  ;^«SS££ej!3! 

'■'siiSiiUSi 

^8S£;^£SS^^£^^^    tJri£:!<Sri£^      SS 

1   $^^jj;is&8^^ 

s^e^^^cexse^g^  ^Sd^tii^e!^    i 

•    iHiiiiiiii 

iiasssiis^s 

S«Eg*ssgg|itss  ssjjsjgi    g 

t  Ksaaaissasiiia 

imsiiMMSim  sumi^i   » 

liMii  J  i 

1^ 


P 

IS 
el 


III 
Hi 
III 

_M 

i    ill 

1^3 


11- 


BBPOBT  OF  THE   CHIEF  SIGNIL-OFFICEB. 


1 

1 
1 

1 

1 

■  • ; :  is  i 

■  i  ■  :  ;H  i 

His 

i   ii-i 

t 

1 

3- 

1^ 

-«TanI 

i  ii=; 

J 

i 

■»»cyi 

-.,..i 

!> 

■wWal          -inm 

^ 

■jwioil            -oi-o 

:       :°  : 

H 

■j»ddn          -OI-O 

i     ;*  i 

1 

- 

•»iM.^    1                   ■OI-O 

::::;;:; 

! 

1 

jsiT  ftisfOrt 

!  1     :  :2  I 

3 

g 

J9d    .911M 

i  1    i  i^  i 

8  i 

■TOBOMKl 

-OKUJ 

i  i   i  it^  I 

•ApvpH 

■VW.J.J 

:  ;  :     :  :S  : 

! 

5^ 

■>pii»FHK»0 

i  :  i    i  id  i 

1,  ' 

l|«[Duq>£ 

:  i  i  :  i  ii  1 

1 

1 

l1 

■tiwranilH 

iiii   i?i 

1 

|i 

■wqooi 

:     ;  :     'Si 

•E 

it 

•UQMiqnfn 

iS; 

■wipoi 

M  iS  1 

1 

lii 

SEPOBT   OF   THE   CHIEF  SIQNAL-OFFICEB. 


=  !..l; 


Jl 


fi' 
i'r 

3  3  ' 

SI 


6g»6» 


nil 


-Jl 


nut 


i 

s 

.=^: 

M 

1 

? 

1 

s 

,■ 

-S"S    j 

s. 

if  " 

51 

.... 

S  1 

.„„ 

§5 

l-'Ss 

SS^i 

} 

;"t 

5 

5ssi 

1 
1 
S 

SSSg 

ii 

1; 

II 


4 


us.a 


ii 

1* 


*1 1' 


■  ir 

L?. 
ll 


iS' 

y  - 


ills 

tills 


i 


I5 

i 


446 


BEFOBT  OF  THE  CEQEF  SIQNAL-OFFICEB. 


•8 
I 


I 


V 

9 
t 

s 

& 


i§ 


a 


s  s 


M 


I 


ii 

oo 

11 

11 


IS 


11   I 


oo    s 


l-sl 


i1 


i      1^ 

o         to 


s'3 


^ 


®  o  2  rf 
S  o<5 


s 


•«TO»9aiin!K 


laqaiii 


i 


% 


•MJLVJ 


— raoij 


•19dd£l 


— raojj 


M 


I 


I 

O 

a 


e 

a 


*jojtt.oq[ 


•M— 0 


to  cot*  00 


O'«0"«)t>cioe4e«t>oao< 


•lodd^ 


•01— 0 


•d 

J 

^ 


•©woj 


•01— 0 


'paooos 

19a    U9(|9]l^ 


e«>Heer»e9e<i««e««i«>oe««oee«Or-if-i 


*jnoq 
I9d  •9XIK 


'1I0||99I|C[ 


— maij 


^e4t><9e*"«)«t>ace^"«)c>9t«o9e>9Pi 


» 


'^(Pfuroq  9An«i9H 


*)II99a9^ 


iA'<«<to2otft'«o^coa»e^^i 


00 


3 


h3 


'9p«i2ff^aa3 


oo<OtHe4aftooo4«ocDoOtHeQ-^cx)C4A 

iHa»«0«iHt>eQ«0^aOOQOr-iOCOiO 


-^pqodjqvj 


a 


II 


•9i9%9mmn 


*«9qoiix 


m«eeor»«0CD«o«0-^^QOC4ooc4C4e4t« 

COCQn74C4eQCQCQOOO9dCOeQC4eQd03 


lllii 


Sill 

l|as. 


•«*i9wnnK 


^t>aeQi-^oaotHf-iocoa»a 


C4CD>-ICX> 


•TOqoai 


00 


aoao»a^oMC4-^Ok.%r>'^e4o:oab 


o^o 


09 


^CH 
*^^^ 


S^S 


oot-o 
t^adtd 


o  t*  o 

•         •        • 


2Sg 


OODOO 


a 
'a 


,6 


% 


3 


00 


si 


t 


BEPOBT   OF   THS   CHIEF   SIQNAL-OFFICEIL 


447 


a 


a« 


:S     2= 


S 


9 


I- 


8 

'*» 

S 


s 


I" 


3 


CO 

» 

00 


•5^ 


«o 


s 


s 


III! 

T-rfrfl 


I 


5 


»- 

•4o     c> 


in 


d         M 

iH<0       r-l 


^O       £ 


•   • 


S8    S 


00  to     95 


tii  si 


3S    S 


00  «0 


CQ 


I 


a 

I 


I 

.a 

I 


9 


.CI' 


^C«^C4CD 


:  >     . 


CQ 


iSStSS 


ss 


QD  00  O  CO  <0 


CO  00  CD  *H  CO 


OOi-^-^^O 
iO  V  V  CD  V 


s^ 


CO 


ooooi-^aio 
SSoSSS 


^ 

t- 


S  00  o>  5  iH 

»       a       »        »        > 


REPORT   OF  THE   CHIEF   BIQHAL-OFFICES. 

II  3 

Iff  « 

■■ii  I 

ni  I 

^1  I 

fie  t 

jsj  * 

ill  i 


! 
1 

i 

11 

1 

1 
1 

i 

i 

11 

•= 

iBqjDi 

•' 

ti 

\ 

1 

-moii 

I 

! 

■Miuyi 

■01— 0 

"-I 

1 

■jBdda 

■01— 0 

n 

■c 

I 

-■»«.,     ,«i--l 

1! 
1 

J? 

J^^  \ 

i 

Mfl.dllK 

'""ii^wjia 

(4  ■ 

% 

'illppanH  .AT,«I9a  1       inMMj]    Sg    | 

1 

HO 

1 

■,|«ID«q,i'     Sid 

1 

^-i 

■•»»*mnnM 

88 

wjoni 

1 

lilii 

n 

1 

■wqaoi 

8S 

1 

1 

i 

Its.  ^1« 

1        II 

\H   pit 

111      I 
||l      I 

61  S|     f 


ill 

«J8 


s: 

1  ^ 

■i           A 

1 

1          d 

ii 

» 

=  i        • 

- 

°i        ° 

)E  1 

i  i        i 

4 

1* 

-  -s 

-  i        * 

ii 

:  :" 

-    ;              « 

i\ 

S  : 

% 

8  i 

S  ^ 

1  ^1 

ji         S 

& 

*  ; 

S5? 

!S  is 

!i  j       i 

Hi 

^;S 

i\       i 

gig 
i  is 

i;     i 

3  <           3 

Si  ;       ii 

11 

n    N 

IJ 

!i 

w. 

1 

III 

n  1 

ii1 

BEPOBT   OF   THE   CHIEF   SiaNAL-OFFICER. 


449 


o 

a 
o 

B 

i 

J3 


OE 

K 

H 

H 

-< 

H 

< 


eO 


«  e 

a** 

Ko 

B>i 

es 

.« 
o-o 

fi 
I' 

«  %> 

f 

Or 

S5 

I' 


Ml; 

0> 


I 


•I 


J9 


^.?i^ 


-^ 
^ 


O 


^«'5a^5^'^^^ 


SI'S  a 


I 

4) 


'k?  p  (^  hi 


•ens 


O  S  Hi-  3 


00       0(  g< 

ooooooooeooooo  {^oooo 


s 


o     5 


oooooooooeooi 


GO 


CO 


ooo 


(B 


940 


to 


!^^" 


coco 


«  S  «  fl 


s 


(B  10 
OlOO 


to>!4 


•A  74 


«5 


QD  00  94  10 


o.i«_      o    •  o  to  to 


^ 


.g 


CMi-«      ■  •^■^ 


CO 


^ 


00 


to 


C  ee 


W4  OO  OO  OOi 

W  •-•  r-t»H 


o    • 


O  0»  CQ 
COOrH 


s 


S>3CO 


kA 


tfjirjcj 


MNI 


lAcoom      t^t^OtHOOoo 
^c60f-ioe4e4c^e6«d«H 


opooieQo«o<Daor»'<«^ 


BCXXJO*'^  /qcO      '^CC3D      MCOO      M      coy      C0*^C03DC0 


t»  •  t"  <0  *D  C»  ' 


>  t«  to  CD  00  O  >0  t«  00  00  00  QO  00  00  •  A  00  O  CC  00  <C  CC  <D  00 


r«'On«Dot~-^oa>-t'<»><-tcco<<iir3c«oo'«-^ot«toS4«Dt>co^o» 

<don*<5^'<dit^adoif-iQ«5ei30C)ad«dade»aft«dad«D«d9iQ^a£<dotf 

t>^  S4  f-l  f-l  Oa  *-•        »^tH        C4<HiHCl         t-l  »-*  i-« -H  r^  «H  •H  t-l  «H  ^  e«  M  •H  r-«  f-» 

I 


oo^eo 


i-l       kA 


^SSSS^:iS^g^SS39S3S&'^^S@@3St:SSS 


4(5  O  v 

to  t»  t* 


toC» 


o  M  — 4  Co  CO  »n  ( 
o«D«omt<5>Ai 
r- 1- 1«- to  »o  t»  I 


g-^  tr  ■?!  o  « 
O  O  00  00 


1-1  Irt 

00  o 


o  o  _ 

c«  eo  C4  CO  M  CM 


too 


CMO 


«oo^gg 


O  O  I 


00  o  o 

O  CD  QD 

to  tot, 

1-1  o  o 

o 

CO 


•        •••■••     • 

OOOOOOOkOk 


OCoCsi  to 

»    ■    •    • 

(O  (D  O  ID 

to  tot-  to 

o©>-  eo 

f-i  oe»  o 


iO 
ICO 


OOOOCMiOiAtAtA  00  to 

An   ^D  Q^r   (^^   C^^  40  C0  C^^  4^v  40  4D 
tot-totot-t-tofotototo 


ooaooo«*co^ooQO^to«p 

OOOdbOi-iOAOOO 

•         ••••••     •         •     •         • 

oooaaooAooo 


M 
to 


^  to  o 
for- to 


to 
t- 


ao  o  o 

to  to  00 

O  A  O 


:S 


a  ! 


P 

5-^ 


153 
1^ 


::« 


illi 


3<IO  O 

to  to  to 


Oto  -M  CM 

totot-  t- 


^        ■        •        • 


OtoOCQOMC^ 

•  ■  •  »      •  •  • 

to^looe^o^^ 

to    to   t-    to   to  to    to 


I-"  ?»  o 
OtoO 

•    •       • 

o  a»o 


O06O  o 

toto«« 


iHcoocMa^o 

'^O'^O-^O 


^ 


CO 


mSSSSiS 


3  3  ©S-^??; 


I 


■ni 


o 
to 
GO 

A  O  u 


to 


OOiH 
to  to  to 


to0«0 


0 

o 


CO 


o 


10 

o 


M 

o 


CO 


^ 


CO 

06 


||5 


3'CtS'C^ 


c5 


a 
o 


cys 


^2 


f-fg'ojis-So'ii^ 


SSS5 


"^illl 


5j5-5j 


? 


^IM  liisiiC;^-?^?-^-^ 


So 
29 


iSkSLdSdl  to  o  o  ocysc*» 


to  to  O  to  C3  2 

«  coco*  «  Kp 


00 


SIG 


I 
11 


oe>< 

S^oo 

5f 


1= 

to  "^ 

si 

.o 

"5" 

co^ 

s^ 

35  rf 

t1 
So 

Ai  to 

«4    to 
to    ^ 

to 
Ch 

Ct 

(3 
to 

^a 

Oo 


o 

i 


«g 

(3  ^ 

u- 

r5  to 


CO 
00 

» 

< 
H 

GO 

H 
H 

M 


CO 


«    ^ 


P^ 


§ 

9 
o 
to 

to 

.a 


I 


I 

to 


o 

X 

o 


0 


• 

h*° 

to 

to 

M     * 

«A 

•-^j* 

eS 

o^ 

^ 

CO 

CO 

%4 

oe4 

J& 

Xi. 

o 

o2 

hi 

cS 

il? 

■      • 

1      • 

^ 

■     ■ 

•       • 

t 

1 

•        • 

-< 

■ 

ft» 

m 

o      ««^ 

-•' 

,1 


"eo"e» 
^<5 


C3C1 


riS^ 


.u 

U3 

^S 

i2 

coco 

e 

9 

SS 

.^ 

ssg 

tot- 


e«3 


toto 


^1 

ilia 

&^ 
Is. 
^5 


1 


HEPOBT   OF   THE   CHIEF  SIOITAL-OFFICBE. 


i    8 
I  I 


'4 


■j»diln  ,  — laajj 


oSa3 


■paoMa 


AfpTBinq  aAi)«]aH  | 


'  aasssKESSsseg' 


1 

11- 

, 

;ii 

' 

ii 

•puSiina^      gg;i^ii<igjJri|JS=:S 


■«9)»<«ninR  I  feSl^ggggg^gSS^ 


i^  il^ 


■■j^g^l'll 


eSJf  :«  :eea 


:^-^UHUE^U^^H 


"SSSSSlgSSS 


;S!;p:^SZ3Ej3Q 


Jl  U  Id  \  Is 


BEPOET   OF  THE  CHIEF  aiQNAL-OFFICEB. 


451 


Gk  O 

eeooo  Qoeooeoooo 


u  hi 


1^  1^  9  ^*  9  9 


•A 

dooooo 


2 


s^i? 


^^>> 


J--«SS1'«S 


l«'3   h 


fe£2, 


nph 


e><     CO 


a 


OOi/JOOOOOOOOOOOOOOO 


09900  COOOi 

a 


I00090 


o ooo  oo 


•  • 

o     o 


OOOOOOi 


oooSeooooo 
o 


oooeooooi 


:S.,£ 


■o    ^-^ 


cc 


^ 

^ 


^ 


B 

ee 


'  a  • 


9 


00 


SB 


»7  es  e3i 


•  CO    • 


CCCfl 


:aj 


osgiS^aSod  «Soo<S?io 


9>  OB    ^ 

3000N  go 

•Ji 


ss<s 


'H 


OOdOrr't^OON 

I  tHI*t 


c  V  A  c  9>*  3  a  a  a  o  • 


^   N 


O  N  O 
^  rt  CM 


us  tA  oe^^ 


•AO^l 


oo 


M 
04 


OO 


oow 


OOO 


.^ 


o  cso4hooiSo 


•      I 


cd^M — 
cjdcjo 


o5      t*t«      F^ 
f-4oe<j«Soctf 


do  00  dk  001 

O  ld«HC>«-«i 


O'^  lA  d 


•A  OC«t«       S5        C3aOO'>«>00 
'^CQt«OOC0O<-i«HOOr-l 


coooooee^oraoo 


R^iC'^t^OtHOTI-* 


OOfHtA  O 


^  O  ViAOO 


oaoc9^or»oce'^C4tH'<ii 

i-l        i-«CM 


ooo9ioooeioooo 

c*      I-l      eo 


eo^M^' 


6 


W -r  ^  ^  »*  W  •^' ^ -rV  t>-*  ^  t/-*  W  "3 


.  S  .»J  s  . 


2rir»»'^»oix  s>  o  ;9  36  3  X 

X*»3C«t»C»O»t»'*>Al'-00t^ 


't  t^  -H  -f   »  lA 

X  O  30  3C  t"  00 


•Ico-^icr-'-ioW'^XMgcjt-'^ot-^or^co^'-ic^csoor-oo 

c}r«xot«aooaoaOaOaoovt«aoooot»>At«ooaDQOt»t«c«atok 


»^  ©  ■«»'  f-i  O  X«DO-<«>00»Ot«A 

*■«•••  •         •  •         **^     *         *       ^ 

•<tda^Tit»ooe»o»o?5o-'X 


•-I  t*  CO  O  C^l  X 

i-t  «d  m  p  t«  cj 


o^i-^«dtfj»<4^ooad«dado6eioc^co^«dot^OiA^«S<dafte4 

r-t  I-l  r-t  M  ^  i-«  »H  I-l  »-*         tH  fl  i-«  ( 


U^ 


M5SI  1 


l9IC4i-^rHi-4rHfHC4r-l^<^ 


r««OM3O'^otAO0t«£tfdr^o 


^9?SS^ 


Lt  tA  >A 

■^•^^ioi^o»ooo»-«»eft»«Aapt-oo»A«tf5^^ 


lA 


S3St:@«&S 


r-«5M 


M»A 


OiA 

t-t- 
ot« 


«^»A  0» 

X  >*x 

I-  i-IQO 

o  o  si 
?i  w  fi 


ooo 

CD  so  O 

gtoo: 


r-  '^  o  X  •«  t-  CO 

S'  9)  cd  iri  ^  ^  «^ 
•A  tA  «D<0  «D« 


o  o  o  o 


O  t'  t-  t^  I'-  I 


t-i'-r«'i*r't-t»    •t*t*t't*      t-t-t-t-t* 


~tA  X  «o  eo  o  X  '«  do  •-<  X  i-t 
3eoeooSo«6t^3v<oiAOoSm 


•AOOiAOOt-      •0OX'*M 
O  O  00  <-^  i-t  5  rl     •00X004 


O  O  O  O  O  06  O 
M  e^l  M  CO  CO  M  CO 


ao  I-l  t-  o  r< 

ad  -Jt>^r«^«rf 
—  1-^  ■^  ^  ■?* 


o  r-  so  •-•  c^  X  « 
«  ?i  ■*  ^  o  so  •* 


O  «  O  — »A 

M  o  5  •^  »a 


CM 


o  ®  « 
30  ?15«J 


n 


M  O  A 
?i  M  lA 

0(5  x'd 


C4r-  M 


o  SM  r^  m  ^'<»>o 
r*- 1' t*  b-  t^  t»  < 


>  ci  O)  o  «S 
■  cifieoco 

■^  o  eo  CO 

odeo  o 
I  eo  »A  ^  »A 


'ootcSooi 
>eo?ieoeo?4 

O  O  O  »A  t-« 
■  t-  t-  t-  I'-  b" 


SmeomeoSMComeoS 

o  '^fi-i  x'  X  o  o  o  lA  moo' 


-«      a*  « 
"•Sf-sB 

tttt 

c  c  o  e 


ji  M  r-  eo  »-•  t-  M 
0»  CM  t«  I-l -H  9m  o 


„<»o»  oo 


si;^ 


I-'  »A  O  f 
<0  lAtOiA 


r-  0»  ■>!  lA  CO 

eo  CM  t-  eo  X 


lA-'CMO'^XtOXOCOri' 
iHO»A«Mr-tt-i-tOi-<i-4 


«  «^z:  a  «t  d  3 


J:v' 


:5  •   -'as* 


f 


SEPOBT   OP  THE  CHIEF  8IONAL-OFFICEB. 


im 


.1  s 


Hiii-"hSi~-~'i'l 


s    'a^aB^So 


itinullK 


^x^^^i}i!£i^^«i%>ii^ii^'^ii» 


I  slalcs'sssseiSFrs'sSjssss" 


JiPl 


Miti  \ttiH^iHiii^^^ 


ll|ilill 


SSSSSESSS 


BEPOBT   OF   THE   CHIEF   SIQNAL-OFFICEB. 


453 


h 

•I 

.'5   c«^  •  ,    ,  P  J 


o 
oooo .000000000000000 

o 


«!-•  _  CQ 

.   .000  a 
00  1^ 


§ 


*                  *         • 

s  .s  : 

a 

as 

e4 

CO 

•         • 

•   #• 

:u    ^  . 

• 
• 

•       • 

• 

fe  : 

'.  B 

•        • 

^  . 

•wi 

, 

o  •      *  • 


>5« 


.ac  •      N.:<  (B  •      e      ^  •o 

OOOOCmO  CMOOOOOr,  oocmooo 


ooooo  o  o 


•000 


o  o 


>£ 


OOOdDOOOO 


>SiC< 


a 


» 


M 


J 


•ft  30t-         •>*•* 

cii-4  34  o  o  o 


o  o  ocn 

•        «        •        • 

•^f  •<l"#  r-t  O 


n 


e*7t^ 


ctoo 


00" 
C4 


i«Or-ttH 


O  O  Ok  CO  o 


00 
0'<4<t«0     • 


u    :j 


•a 


rooxooscoco'OOc<>c<-o<XiCQaom'*aos3  oooaooo    't-aor«' 


o 

00 


-^al«  -J  -^  ^ 


aiH^i-40r-idiocQad^t>c4«d 

■-4C494        M        t-lr^f-lr-t        fH        »-• 


«D3onaoocDe4^ 

O|^a6|<^odot<^aa 
&i  94  e^  04  ^  CM  ?i 

I 


e4 


or-r«o  ooor^ooL'ta-^tHoosone:^ 
t«4SK:i'<-co*ccst«t>cQoc«3  0toiao-^a5eoo 


coaoxxooQOooao 


NOX" 


ofdo' 

0195  93 

VxiS" 
•t^eo 


t^s  o 

poo* 


t^^iacMOO'«r«>n3 


to 


t^  t^  l^  t- 1*  t- 


OOOOOOOiCJ 

o  o'  ea  o  o  o 
n  rs  c>4  e^  ^  m 

oc  i^  o  afxeoT 
o  o  e«  ^N  10  *-( 


O  -^ri 
»  o  o 

e>  00 

OQ  CO  CQ 

tn  «e  tr 

.-^  00  * 
ee  94  94 


>f3  ^eoxoft 

J ^«        »        •        • 

S  >o  O  V  lO 


'^  o  tc  m  o 
ift  o  o  S  o 


O  O  ift  lO  3 
<-•  O  n  r-<  00 

•    •    •    •        a 

00  O  O  A 
CQ  CMCQM^ 

•eT^doo"o~ 
t-ot^t»r- 

o  »ft  d  od  C) 


00  o  O  ^M 

t^OC  i-iCbOl 


?  S  o  S  o 

<N  W  O  W~^" 

t«c«  00  X 
ooooo 


^  h  c  a  ^ 

o  <s.S  S  el 


m  CO 


X  in 
ao 

Seo 
d 

o 


s 

ci 

C4 


3 


S5 


M'^'^l 


^ 


:dad 

ofet 

a.e;  CB 
3  p  g 


^'^sa 


0  * 

»  c  4 


REPOBT   OP  THE  CHIEF   SIGNAL-OFFICER. 


~-BUIlJ  DDfltMia 


iHt 


i  ■i 


■uiaminin 


l;Jl 


■S||jil1J 

3  H  J  3 1  S  3  g-C-Z-Z-Z      I-  JS^  t  1,  ; 


u\i 


^1 


■oiiaaiia  — DKuj 


■tiaqnuqtj 

■apmSlinja 


U^ 


JSSES 

5i  isa 


S  :Sg    S3SSX«;:&2 


53^^    g3^3|ii^|^^|    ^^icc^ij^ 


^1 

Ifjl 


,.-1,3   a^^^gSKoSo 


BEPOBT  OF  THE   CHIEF   SIONAL-OPFICEB. 


<|  'M^i 


||^8^«^^Zggg 


iij 

ilij 

■  ml 

i 

i 

5ga 


liijlii 


i: 


4 

7|l| 


45& 


REPORT  OP  THE   CHIEF  SIGNAL-OFFICER. 


4> 


•*3 

a 
o 
o 


9 


M 

as 

H 

O 
M 

8 


3        tH 

5 


d 

I 


I      ^ 
I      2 

^        Ed 


O 


a: 


« 

eq 


I 

.a 

I 


fl 

1 

Capt  Seabury. 

Capt.  Berry. 

Capt  Cobb. 

Capt  Howard. 

Liout  Z.  L.  Tanner,  T7. 

S.N. 
Capt  Doarbom. 
Capt  Maury. 

Capt  Searle. 
Capt  Whitobury. 
Capt  Morso. 
Capt  Cavarly, 
Capt  Connolly. 
Capt  Austin. 

ii 

•        •         •                                     •        t        •        • 

Hi  1  WW 

:  ;-3   -s     :  :  :  : 
:  !p   fi     :  :  :  i 

•     •                        (    •    •    • 

i 

— mOIJ  nO}:^39J|(I 

1 

:  i^     : 

•^     :  :  : 

*j»}0«ivq3 

.    '.'3        I 

Ml   ; 

§•  i  1  i 

.a     :  :  : 

o     :  :  : 

Clouds. 

1 

'lOMOl 

— OXOJJ 

:  :«^   i 

«     :  M 

•j»dd£i 

— ^moij 

■        •        •                  < 

•  ft           I 

•  •     •           1 

•  •       •               « 

•  «     ■     • 

•  •     •    • 

•  •     •     • 

•  •     •     • 

• 

s 

o 

a 

< 

'a9Jtt.o^ 

01— 0 

•    •«        • 

OP          j    •     I 

•jodd£[ 

•01— 0 

1     •     •           1 
•     •     • 

...              • 

•        •    f    • 

t         t    ■    • 
1        •    t    • 

1 

•oojoj                -oi— 0 

•     .00          • 

t-     i  i  i 

*PU0098 

J9d   aiotapf 

.        •        *                 * 

•  (     •         • 

•  «     t         1 

'auoq 

jod     BdllK 

«    •    «        • 
•     •     t         • 

...                 . 

ii 

— OIOJJ 

...                 i 

^  \\\ 

•iC»ippnnq  OAi^tqos 

r^naojaj 

:  s     : 

•  •  >  • 

•  •  •  • 

•  ... 

Tempera- 
ture of  the 
air. 

'opudp^uaO 

A     :  :  : 
06     :  :  : 

rH           •     t     » 

;i9qiiMq«j 

lis     i 

S     i  :  : 

Barometer 

reduced  to 

sea-leveL 

•BJO^oraniiR 

•      * 
•  OS 

i  iy    i 

£     :  :  : 

^  ill 

*«9qoax 

:  :o     : 

S     i  i  : 
g    i  i  i 

•v^ouil  a|  9%%!  i£[anoH 

— pxviio^  98jno3  onjx 

1 

o 

i 

i 

c 

< 

C 

i 

1 

Jo 

1 

o  o  c 

oe  m  1 

a 

PI 

9      OC 

|-  iii 

.2      '  •  • 

■h     iii 

•-  .0*3 

§'§§§ 

ill 

naooQ 

i 

o 

Is 

''a 

i| 

AS 

««- 

J 
I 

.a 

•*» 

I 

a 

« 

o 
fl 

ie 

^1 

§1 

Is 


i 


H 

«  fl 
•fl  P 

'A 

il 

«  P 
^1 

>1 

•&3 


®  s 

•  3 

US'" 


i 


REPORT  OF   THE   CHIEF   SIGNAL-CFPICER, 


457 


«i  <«i  «i  «J  «{ 

o.o.ae.a. 
es  es  «  «  s$ 


u 
0 

8 

'A 

a 

9 

M 
d 


I 


o 
o 

e 


a 

e 

3 


.2 


l3 


lip  SI. 

•^    «^«  -'^  •*«  •m^  mmm 

10  «  •  ee  « 

sasia 

I     OQaQCOaOAoO 


5« 

IS 

an 

•5    • 

Pk 

4is 

ri 

«2U 

^ 

ao, 

Pi 

el  oe 

CS 

ou 

O 

0 

2 

0 

.a 


V      .s 


as       « 

o     o 


QQ 


i  11 


5^    S 


to 


00 


I    8 


M        1-1 


S    8 


CI       o 

S;    8 


ao, 


I 
a 

-a 
& 

H 


'3 

0 

o 

s 

0 

9 

J 
•S 

I 
I 

O 


i 


0 


5       3 
o       8 


s 


■8 


£ 


• 

i  ^ 

8     « 

o«ca0.     0. 

«  <4  CB  C«        « 

oooy    u 

%      * 
•      * 

• 

• 

quil. 

•      • 

:  :?25 

1     \  V 

•         • 

1      •      •             i 
1     •     • 

.     jiO          J 

•^ 

:3     : 

•  o 

•        • 

:8     : 

■  t- 

is     : 

fl        < 
•        1 

1        •        i 
•        i 

t 

1         ( 

t         < 
1         ( 
1         < 

0 

J 

c 

« 

1 

at 

E 

a 
c 

•        1 

"I 

Ed 

oe  oe 
Sc 

II 

CQGC 

1 
, 

; 

D 

c 

U       0 
GO 

• 

<a 


458 


BEPORT   OF  THE   CHIEF   SIQNAL-OFFICEB. 


o 

P 
a 

'■^ 

a 
o 

o 


o 

S 

8 

S     Pi 

CO 


(3 

o 


as 


H 


5 

b 

«r 

< 

•1 

^ 

e 

c» 

F 

H 

«d 

H 

^ 

o 

< 

s 


s 


ft; 


g 

to 

c 

I 

fafi 

•E 


2    ^ 


s 

2 
p. 


5   « 

S     "S 

^    s 


I 


I  IS 

CB        46        CS  c6 


09 


.a 

8 


m 
rs 

I  s 


— may  m)]<(ooaKI 


^  ^ 


UdfavjvqQ 


3    8 

n  H 


■I 

0 

o 


ca 

o 


•joiioq; 


— moiji 


^  ^ 


•J9d<Tj2 


— raoij 


o 

0 

O 

a 


'19M.On[^ 


•01— 0 


o     eo 


uaddji 


•01— 0 


a 


'9aioj 


•01— 0 


r-     »H 


I.- 


J9d   sja^aj^ 


unoq 
J9d  soffit 


Z  0 


— raoij 


.•     ^       • 

\f-     ^    ^ 

1^ 


•-^^ipjninq  QAnvia^ 


tjaaa  j9  J 


e    :   8 


•5 

a  2^ 

H  0 


'dpvxSpaao 


r^     ei     ^ 


'!|{aqa9jq«j 


M      o>      ee 
lO     ^     i3 


•wa^aoiiinK 


00 


s    ^    ^ 

5-    5-    t- 


'saqaiix 


"c5      S" 

C*        r-l 


a      o 

f3      CO 


CO        CO 


'9\ovL\  U|  a^vi  i^iJnoH 


— pjVMO^  9Binoo  anjx 


o 

I 


CO    CO    ccao 


9 


o 

5 

•♦a 
O 
0 

I 


5 

0 

a 

I 

3 
I 

hi 


o 


•mm 

s 

I 


i  3 

.5  ^ 

^  a 

I  I 


•0 

s 


o 
at 

S 

« 
u 

a 
g 

«0  0« 

2     ® 


'A 


CO 

s 

QO 

N 

5 
PS 


1-^ 

p^ 

-^ 

H 

CO 

O 
(4 


0 
IT 

1 

•c 


*4 

Pi 


0 
« 

2 
•« 

& 

p* 

'•a 
.9 
bC 


I 


§ 


6  0.5 
0  U   U 

(342 

0.0*0. 
CB  08  e9 


III 

0.0I0. 

2I02 
c  «  • 

lis 

CO  OCX 


BEPORT  OF  THE   CHIEF   SIGNAL-OFFICER. 


459 


•2 

m 


m 


s 
& 


o 


9^ 


b 

a 

3 

-     I 

M      J3 


9 


•9 
it 

J3 

JS 


I     C09Q 


■2 
i 

a 
*-*     It 

1 1 

I  « 

S     o 

CO     tj 
H     6 

CO      3 

H      S 

Q       ** 

2   -^ 


0 


a 

I 
& 

o 
I 

s- 


s 

1 

1 
1 

O 

^ 

o 

H 
^ 

s 

• 

CI 

^4 

9 

s 

hi 

S  • 


s  §  P  Si^  *" 


.-.o 


•2* 


fl  O  i 

***  2  ®. 

G  **  a  »p  ji 

^'c  S'2 "55  2?  « 


/i5 


5 


o 


§  o  -P  "*  «'§  B  g 


-^  a 

0    ©    30 

|&|§:||| 

•'5  "^  •^' «,  «  2  « 
o  s  ©     JS  s  ^v 

SC  '2  ©  53  S  ^  * 

«  »^  t-  ^    . 

a"  © 
o 


g 


S  £--^  a 


-a 

,ja 
2 

0^ 


0 
^ 

"» 


o  §^  s  5.5  ©^  a 

.  «  5  ©  ©  >  o  C  ©'5 

^  35  A-S  S's:  a  a  © 


a 
o 


© 


^ 


§1  5-;i  I 


a  S  g  =5^"^   -    -a 

»«  a  ©  rt  ^-  a  ®Ciz:  -^ 
S^|3«e-^**t;5.2 


feSi 


^  © 

>>a  _ 

a  -M  -p- 


e8 
©  ^ 

a^ 


o 
bcS  © 

2  S-^ 
oa«©*ai©'*^©2 

fe§5  2s3J:«»5 


a^^-e 


<S5  cS  ^  •*  ©  ^  -. 


^     GO 


£-fe 


J,  a  ©  ©  jg"-    _  ©  e8  © 

^  a-a     >     '^Z  r*' 
®.2«o  c  e8  a  o  ^-Sjs 


♦-  a  T'  o  ^^  ea -2 

jS         Pi    ©    ©    S^'d   2   S 

0©»f-«S<oaa-»-©i^ 
©^aat-i^a.  ©.s.s 
^i^^^.S^-^g-ds© 

'S'I'Sj  a  ?  0.2-0  « 

w    S    ©  >a    CB 


w  O 

©  «     - 

es  *^  S 

S  © 


§  ==  2  S 


S  ©•-;  to     s  a  o    • 

S  S  a  ^5'd  s'tS 
a<©  ©  ©t?  S'a^ 


■8 

f 

I 

ft; 


( 


460 


BEPORT   OP   THE   CHIEF   SIGNAL-OFFICER. 


Papkk  28. 
MONTHLY  WEATHER  REVIEW,  JULY,  1877. 

INTRODUCTION. 

The  present  review  for  the  month  of  July  depends  on  all  data  received  up  to  the 
14th  of  August  from  the  Canadian  meteorological  service,  the  United  States  Navy, 
the  Army  post  surgeons,  voluntary  observers,  and  the  United  States  Signal  Service. 
The  most  interesting  features  have  been :  first,  the  few  storms  report<*d  at  sea ;  second, 
the  unusually  large  number  of  tornadoes  occurring  the  first  ten  days  of  the  month ; 
third,  the  general  diminution  of  grasshoppers  and  locusts,  and  the  slight  amount  of 
damage  done  by  them  as  compart  with  the  several  years  previous. 

BAROMETRIC  PRESSITRE. 

In  general, — The  general  distribution  of  barometric  pressure  for  the  month  is  shown 
by  the  isobars  on  chart  If,  from  which  it  will  be  seen  that  the  highest  pressure  hoM 
been  off  the  South  Atlantic  and  Gulf  coa«ts,  both  of  these  districts  being  iucluded  in  the 
isobar  of  30.00.  The  pressure  has  diminished  very  regularly  from  the  coast  in  a  north- 
west direction  to  Dakota,  where  the  lowest  average  for  the  month  will  probably  be 
found.  There  has  been  a  general  deficiency  of  pressure  in  comparison  with  past  years, 
which  is  most  marked  in  tlie  South  Atlantic  States  and  the  least  marked  in  the  north- 
west. In  the  Rocky  Mountains  the  deficiency  has  been  about  .04  of  an  inch,  and  nearly 
the  same  on  the  Pacific  slope. 

Barometric  range, — ^The  general  range  of  the  barometer  over  the  whole  country  east 
of  the  Rocky  Mountains  was  about  1.03  inches,  as  may  be  se«n  from  the  following 
table,  which  gives  the  maximum  and  minimum  pressures  that  occur  on  the  tri-daily 
maps  near  the  centers  of  the  respective  areas  of  high  and  low  barometer: 

LOW    ABKAS. 


Xo. 


I 

II 

III 

rv 

V 
VI 

vu 
vni 


Location. 


Lake  Hnron 

Upper  Mia«i88ippi  Valley 
Lower  MiHRonn  Valley  .. 

East  Gulf  Stotes 

Lower  Missouri  Valley  . . 

Lower  Lakes 

Manitolia  

Lower  Missouri  Valley .. 


Date. 


July  1, 7.35  a.  m  . 
July  2,  4.35  p.m. 
July  6, 4.35  p.  m . 
July  10, 4.35  p.  m 
July  14, 4.35  p.  m 
July  19, 7.35  a.  m 
July  27, 4.35  p.  m 
JTuly  30, 4.35  p.  m 


So 

H 


29.45 
29.56 
29.46 
29.80 
29. 2K 
29.48 
29.53 
29.27 


HIGH    ABRAfi. 


No. 


I 

II 

III 

IV 

V 

•VI 

vu 


Location. 


South  Atlantic  States 

Norfolk 

South  Atlantic  Stat-es 

Toronto 

Halifax 

Montjromery, 

Quebec , 


Date. 


July  1, 7.35  a.  m  . 
July  8, 7.35  a.  m  . 
July  15, 7.35  a.  m 
July  23, 7.35  a.  m 
July  28, 7.35  a.  m 
July  28, 7.35  a.  m 
July  31, 4.35  p.  m 


is- 

-A 


30. 15 

3ai4 

30  30 

3a  17 

30.16 

siaao 


The  greatest  local  haromeU'ic  ranges  have  been  as  follows:  0.94  at  Bismarck  and  North 
Platte;  0.86  at  Alpena,  and  0.82  at  Escanaba. 

The  least  local  barometric  ranges  have  been:  0.29  at  Galveston;  0.32  at  Indianola; 
0.35  at  New  Orleans,  Vicksburg,  Memphis,  and  Mobile. 

Areas  of  high  pressure  in  general. — The  areas  of  high  pressure  have  been  of  two  kinds— 
partly  encroachments  of  the  high  summer  barometer  that  prevails  over  the  North 
Atlantic  Ocean,  and  partly  due  to  areas  of  cold,  dry  air  flowing  from  the  great  plateau 
east  of  the  Rocky  McMiutains,  antl  closing  up  the  rear  of  the  low  pressures  that  have 
crossed  the  country  during  the  month. 
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No.  I  was  the  continuation  of  the  high  pressure  No.  VIII  of  June,  "whicli,  on  the 
morning  of  the  Ist,  was  highest  in  the  South  Atlantic  and  Gulf  States,  where  it  range4l 
aibove  30.10.  This  pressure  slowly  diminished,  with  southerly  winds,  disappearing  as  a 
lii^h  area  during  the  5th  and  6th. 

No.  II. — Th^  bai*omet«r  rose  slowly  in  rear  of  low  pressure  No.  II  in  tlie  Lake  region 
daring  the  night  of  July  3  and  4.  This  high  area  gradually  moved  to  the  eastwanl 
imtil  the  7th,  when  it  slowly  extended  itsAf  along  the  Atlantic  coast,  giving  rise  to 
eoutherly  winds,  preceding  the  development  of  low  barometer  No.  III.  It  gradually 
moved  to  the  Gulf  States  and  disappeared  as  a  high  pressure  on  the  9th. 

No.  III. — This  high  pressure  first  appeared  in  Manitoba  on  the  9th,  in  rear  of  low 
"barometer  No.  Ill ;  it  remained  nearly  stationary  until  the  lOth,  when  it  moved  in  a 
southeasterly  direction  over  the  Lake  region,  Tennessee,  and  the  Ohio  Valley ;  on  the 
14th,  it  ha<l  extended  over  the  South  Atlantic  States,  where  the  pressure  rapidly  rose, 
giving  rise  to  southerly  winds,  preceding  the  development  of  low  barometer  No.  V ; 
'm»m  that  day  it  gradually  diminished  as  a  high  pressure,  and  on  the  18th  disappeared. 
No.  IV. — The  pressure  rose  rapidly  in  the  nortnwe^t  during  the  19th,  in  rear  of  low 
barometer  No.  VI,  and  extended  southerly  to  the  Gulf,  and  gave  rise  to  "northers"  in 
Texas  on  the  20th  and  2l8t;  it  then  moved  easterly  until,  on  the  morning  of  the  23<l, 
the  isobar  of  30.20  extended  over  the  Upper  Mississippi  Valley,  Lake  region,  and  Middle 
States,  with  the  general  pressure  remarkably  high  for  the  month ;  on  the  morning  of 
the  24th,  the  isobar  of  30.20  had  slowly  moved  to  the  east  and  south;  from  that  time 
it  slowly  diminished,  with  southerly  winds,  while  extending  over  the  South  Atlantic 
and  East  Gulf  States  until  the  afternoon  of  the  26th,  when  it  ceased  to  exist  as  a  high 
area. 

No.  V. — ^The  pressnre  rose  rapidly  in  Nova  Scotia  on  the  27th,  remained  high  until 
the  28th,  and  then  diminished,  with  southerly  winds,  in  advance  of  low  barometer 
No.  VIU. 

No.  VI. — ^The  pressure  ro8e.slowly  in  the  South  Atlantic  and  Gulf  States  on  the  27tli 
and  28th,  during  the  progress  of  low  barometer  No.  VIII  to  the  east,  and  disappeared, 
with  southerly  winds,  on  the  29th. 

No.  VII. — The  pressure  rose  in  the  Lake  region  on  the  30th,  in  the  rear  of  low  barom- 
eter No.  VII,  and  move4  in  an  easterly  direction  over  Canada,  and  on  the  31st  extended 
over  the  New  England  and  Middle  States,  giving  rise  to  the  cold  northeast  winds  that 
prevailed  at  that  time.  The  rest  of  the  history  of  this  pressure  belongs  to  the  August 
review. 

Areas  of  low  pressure  in  general, — Eight  areas  of  low  pressnre  are  given  in  the  fol- 
lowing list,  only  six  of  which,  however,  were  sufficiently  defined  to  have  their  traciks 
I  charted.  In  general  the  storm-paths  lie  more  to  the  north  than  for  any  year  since  the 
paths  have  been  traced  in  this  office.  It  has  not  been  possible,  with  the  insufficient 
<lata  at  hand,  to  determine  whether  or  not  any  well-defined  low  area  has  moved  from 
the  Pacific  coast  over  the  Rocky  Mountains,  although  there  are  stn'cral  instances  when 
the  pre.ssure  has  been  low  on  the  Pacific  slope  two  or  three  days  in  advance  of  depres- 
sions becoming  manifest  in  the  extreme  northwest  and  Manitoba. 

No.  I. — This  depression  was  referred  to  in  the  June  review  as  No.  XII,  and  its  path 
charted  until  11  p.  m.  of  June  30.  On  the  1st  of  this  month  the  lowest  pre^ssure  was 
central  north  of  Lake  Huron ;  rain  prevailed,  with  wane  southerly  winils,  in  the  Lake 
region,  Canada,  Middle  and  New  England  States,  and  cold  north  winds  were  blowing 
in  the  Upi>er  Mississippi  Valley,  with  clearing  weather.  At  4.35  p.  m.  of  the  1st  the 
center  of  the  storm  had  advanced  rapidly  to  the  eastward,  and  was  nearly  north  of 
Lake  Ontario.  On  the  morning  of  the  2d  the  lowest  pressure  was  near  the  mouth  of 
the  Saint  Lawrence  River;  in  its  rear  this  depression  was  rapidly  closed  up  by  cold 
northwest  winds  and  clearing  weather.  The  heaviest  rain-falls  on  the  limits  of  the 
map  were  in  the  Middle  and  New  England  States,  and  occur  in  the  southeast  quadrant 
of  the  low  pressure;  its  path  for  July  is  charted  entirely  in  Canaila. 

No.  II. — This  depression  apparently  originated  in  the  high  plateaus  east  of  the  Rocky 
Mountains  and  west  of  the  Upper  Missouri  River.  On  the  afternoon  of  the  1st  it  was 
central  in  Dakota.  At  4.35  p.  m.  of  the  2d,  the  lowest  pressure  had  advanced  eastward 
and  was  central  near  Duluth.  Warm  southerly  winds,  with  light  rain,  prevailed  in  the 
Lake  region.  On  the  afternoon  of  the  3<l  the  depression  ha<l  moved  in  a  8outheast4?rly 
'iirection  into  the  Lower  Lake  region,  and  then  progressed  over  the  Middle  and  New 
Kngland  States;  and  on  the  4th  it  disappeared  off  the  coast  of  the  latter  district.  The 
rain-fall  in  the  eastern  portion  of  its  track  was  much  more  general  and  heavy  than  in 
the  northwest,  where  there  was  a  decided  deficiency  in  precipitation;  its  progress  was 
not  marked  with  very  decided  changes  of  t«mperatiire  or  by  very  high  winds;  its  track 
east  of  the  Lake  region  was  the  most  southerly  of  any  during  the  month. 

No.  III. — This  depression,  apparently,  was  developed  in  Dakota  during  the  5th  and 
fith  instant,  duo  to  the  prevalence  of  the  southerly  winds  in  the  plateau  west  of  the 
Mississippi  River  that  had  been  constantly  blowing  in  that  direction  from  the  Gulf  of 
Mtxico  since  the  1st  of  the  month.  At  midnight  of  the  6th,  the  winds  immediately 
east  of  the  Rocky  Mountains  had  shifted  to  colder  northwest.     On  the  afternoon  of 
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tho  7th,  the  lowest  barometric  pressure  extended  like  a  f>— g^  from  Lake  Superior  to 
Kansas,  and  for  the  next  two  days  opposing  warm  southerly  and  roM  northerly  winds 
prevailed  on  the  opposite  sides  of  this  depres8i<»n  over  the  country  from  t*]M  lake  re- 
jixion  to  the  Indian  Territory.  At7.Ii5  a.  ui.  of  the  9th,  the  barometer  was.  lowest  near 
Lake  Ontario  ;  from  that  time  the  depression  moved  rapidly  to  the  northeast,  and  on 
the  10th  disappeared  in  the  Gulf  of  the  Saint  Lawrence.  This  depression  was  chiefly  re- 
markable for  tbe  destructive  tornadoes  that  occurred  in  the  West ;  for  the  heavy  rain- 
fall in  Kansas  occasioning  destrnctive  floods  in  the  Missouri  Valley.  The  heavieipt 
rainfalls  accompanying  this  depression  were  in  its  southwest  quadrant,  occurring  af- 
ter the  veering  of  southerly  winds  to  west  and  north. 

No.  IV. — The  barometer  fell  on  the  10th,  in  the  South  Atlantic  and  Gulf  States,  to 
the  «outh  of  the  high  area,  No.  III.  It  was  accompanied  by  general  and  heavy  rain- 
fall in  those  districts,  but  by  slight  changes  in  temperature  and  no  high  winds.  There 
is  no  evidence  of  the  translation  of  this  area,  and  no  path  is  charted. 

No.  V. — On  the  13th,  the  winds  in  the  Northwest  shifted  to  southeast  in  advance  of 
depression  No.  V,  whose  center,  at  7.'Xy  a.  m.  of  the  14th,  is  charted  in  Dakota.  On 
the  afternoon  of  the  15th  this  depression  extended  in  a  barometric  trough  from  Lake 
Superior  to  West  Texas,  with  opposing  north  and  sonth  winds.  The  rainfall  was 
light  and  unusually  near  the  center  of  the  depression.  The  storm  was  followed  by  a 
marked  fall  in  temperature.  The  center  is  charted  at  4.35  p.  m.  of  the  15th,  in  Lake 
Siii>erior.  From  that  time  there  was  no  apparent  translation  of  the  depression.  The 
barometer  remained  low  in  this  region  until  the  17th,  when  its  place  was  tilled  by  the 
depression  charted  as  low  barometer  No.  VI. 

No.  VI. — This  depression  was  probably  developed  in  British  America,  east  of  the 
Kocky  Mountains,  during  the  15th  and  16th,  in  advance  of  the  high  pressure  that  was 
on  the  North  Pacific  coast  at  that  time.  On  the  18th  this  depression  moved  in  a 
southerly  direction,  and  at  4.35  p.  m.  the  barometer  wa«  lowest  in  Southern  Michigan. 
It  remained  lowest  in  the  Lower  Lake  region  nntil  the  19th,  and  then  moved  rapidly 
uj)  the  Saint  Lawrence  Valley,  with  a  track  too  indefinite  to  chart  after  the  20th  in- 
Htimt.  This  was  one  of  the  most  southerly  storms  of  the  month,  and,  after  the  17th, 
it  l>ecame  the  best  defined  as  a  cyclone.  It  was  rapidly  followed  by  high  area  No.  IV. 
During  its  progress  very  heavy  and  frequent  rains  fell  east  of  the  Mississippi  River. 
There  was  a  decided  deficiency  of  precipitation  in  the  Northwest.  The  rain  fell  in 
the  greatest  abundance  in  the  southwest  quadrant  of  the  depression,  as  is  frequently 
the  case  in  the  summer  months. 

No.  VII. — A  continued  trough-like  depression  existed  in  Manitoba,  Dakota,  and  the 
extreme  Northwest,  from  the  24th  of  July  until  the  27th,  in  rear  of  high  pressure  No. 
IV.  It  had  no  track  that,  with  the  data  in  the  possession  of  this  office,  can  be  charted 
up  to  that  time,  but  on  the  morning  of  the  27th  its  center  can  be  placed  to  the  east  of 
Pembina.  It  moved  slowly  to  the  southeast  in  the  Lower  Lake  region,  and,  on  the  29th, 
took  a  path  slightly  to  the  north  of  the  Saint  Lawrence  River,  and  probably  disap- 
peared oil*  the  coast  of  the  British  maritime  provinces  in  the  early  days  of  August. 
It  was  attended  by  numerous  local  but  not  heavy  rains  over  the  Lake  region  and  New 
Kngland  States.  Heavy  rain  fell  at  the  same  time  in  Texas,  between  the  high  area  in 
the  Gulf  Statos  and  the  high  pressure  in  rear  of  this  depression,  moving  in  a  southerly 
direction  over  the  plains. 

No.  VIII. — At  7.35  a.  m.  of  the  28tb,  a  marked  fall  of  the  barometer  took  place  in 
Manitoba  and  Dakota.  By  the  31st  the  winds  immediately  east  of  the  Rocky  Mount- 
ains had  shifted  to  colder  northwest.  By  the  end  of  the  month  the  depression  was 
not  sufficiently  defined  to  have  its  track  charted.  But  little  rain  fell.  Its  further 
history  belongs  to  the  August  Review. 

VesHfh  experieniino  storms  at  sea. — Fourth,  off  Chincoteague,  a  revolving  gale;  2l8t, 
N.  50-  :55',  W.  190  25 . 

TIIMPKKATURE  OF  THE  AIR. 

In  general. — The  general  distribution  of  temperature  for  the  month  is  shown  by  the 
isotherms  on  Chart  No.  II.  A  comparison  with  the  averages  for  July,  during  the  past 
s<?ven  years,  shows  that  the  temperatures  have  been  about  normal  in  the  Saint  Law- 
renc4»  Valley,  New  England,  Ohio  Valley,  Tennessee,  and  Upper  Mississippi  Valley ; 
slightly  above  the  average  in  the  Middle,  South  Atlantic,  and  Gulf  States,  Lake 
region  and  Pacific  coast. 

Monthly  mean  temperaturea  at  special  points  have  been  as  follows:  Mount  Washington, 
490.2;  Pike's  Peak,  39^.1. 

Afaximnmand  minimum  temperatures. — Maximum  temperatures,  at  Signal  Service  sta- 
tions, above  95°,  wei*e  reported  as  follows :  96°,  Boenie,  Cheyenne,  Galveston,  Keokuk, 
La  Crosse,  Lynchburg,  Memphis,  Nashville,  New  Orleans,  Pittsburgh,  and  Yankton; 
970,  Fort  Gibson,  Indiaiiola,  Saint  Louis,  and  Wilmington ;  98°,  Salt  Lake  City,  Smith- 
ville,  and  Washington;  99*^,  Denver,  Fort  Sill,  Norfolk,  Omaha,  Saint  MarVs,  Tybee 
Island,  Vicksburg ;  100^,  Augusta,  Charleston,  Concho,  Denison,  Jacksonville.  Mason, 
Mobile,  and  Savannah ;  101^,  Dodge  City ;  102^,  Corsicana  and  Montgomery;  103°,  Sac- 
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ramento ;  104°,  Laredo  and  Winnemucca ;  106°,  Brackettville  and  Boisl^  City,  Idaho 
107°,  North  Platte;  109°,  Fort  Snlly  and  Rio  Grande;  112°,  Maricopa  Wells;  113°, 
Ynma.  Minimnm  temperatures  below  40° :  23°,Pike'8  Peak ;  34°,  Mount  Washington ; 
37°,  Winnemucca;  38°,  Virginia  City.  The  maximum  temperatures  for  the  month 
may  be  divided  into  three  periods,  the  first  of  which  occurred  from  the  4tli  to  the  8th, 
and  was  generally  di8tribnte4  over  the  country  to  the  southwest  of  a  line  drawn  from 
North  Carolina  to  Minnesota ;  the  second  occurred  from  the  15th  to  the  18th  over  the 
I^ke  region.  Upper  Ohio  Valh^y,  and  Maine;  and  the  third  from  the  25th  to  the  30th 
in  the  Atlantic  coast  States,  Lower  Lake  region,  and  Lower  Michigan. 

Ranges  of  temperature. — The  largest  diurnal  ranges  have  been  :  36°  at  Yankton  and 
38°  at  Pembina,  28th ;  39°  at  Breckenridge,  29th,  and  Sacramento,  7th ;  42°  at  Brack- 
ettville,  22d;  54°  at  Winnemucca,  28th. 

The  largest  monthly  ranges  have  been :  51°,  Detroit,  Dodge  City,  and  Sacramento  ; 
52°,  Yankton  and  Stockton ;  53°,  Chevenne ;  55°,  Brackettville  and  Maricopa  Wells ; 
61°,  Fort  Sully;  6*2°,  North  Platte ;  65°,  Campo ;  67°,  Winnemucca. 

Frosts  were  observed  as  follows:  30th  and  Slst,  Camp Halleck, Nev. ;  3l9t,  Coalville, 
Utah,  killing  tender  vegetation.     Frosts  at  Summit,  Colo.,  nightly. 

Ice. — The  formation  of  ice,  rather  than  frosts,  was.  reported  from  Fort  Sanders,  Wj-o., 
on  the  3l8t.  Ice  at  Summit,  Colo.,  quarter  of  an  inch  thick  night  of  July  31  and  Au- 
gust 1. 

PRECIPITATION. 

/m  general. — The  general  distribution  of  rain  for  the  month  is  shown  on  Chart  No. 
IIL  The  region  of  heaviest  rainfall  is  seen  to  extend  along  the  East  Gulf,  South,  and 
Middle  Atlantic  coasts,  while  over  the  entire  country  east  of  the  100th  meridian  the 
rainfall  has  been  quite  evenly  distributed.  Areas  of  light  rainfall  are,  however,  seen 
to  exist  in  the  interior  of  South  Carolina  and  Georgia;  in  Texas  and  Indian  Territory ; 
in  Lower  Michigan  and  Canada ;  and  from  Eastern  Iowa  westward.  Rains  have 
fallen  at  almost  all  stations  situated  in  the  Kockv  Mountain  region  and  along  the  Pa- 
cific coast,  but  the  amounts  reported  are  generally  auite  small.  The  table  of  compar- 
ative values,  given  on  Chart  No.  Ill,  shows  the  rainfall  to  be  near  the  normal  in  neai'ly 
all  the  districts,  excepting  in  the  Middle  and  South  Atlantic  States,  where  an  excess 
of  one  inch  and  a  ouarter  is  reported,  and  in  the  Saint  Lawrence  Valley,  where  a  de- 
ficiency of  about  tliree-fourths  of  an  inch  is  reported. 

Special  heavy  rains. — The  following  are  the  most  notable  cases  of  heavy  rains  that 
have  been  reported :  1st,  North  Voluey,  N.  Y.,  2.90  inches;  Biddeford,  Me., 8  inches  in 
3  hoars ;  New  London,  Conn.,  1.15  in  2^  hours ;  Oswego,  N.  Y.,  3.57  inches ;  Utica,  N.Y., 
heaviest  rainfall  for  years.  5th,  Breckenridge,  Minn.,  2.02  inches  in  1|  hours.  7tli, 
Marquette,  Mich.,  1  inch  in  30  minutes ;  Breckenridge,  Minn.,  2  inches  in  about  20 
minutes,  during  a  hurricane.  8th,  La  Crosse,  Wis.,  2.69.  10th,  Sandy  Springs,  Md., 
0.60  inch  fell  in  15  minutes ;  Savannah,  Ga.,  2.80  inches  in  4|  hours.  15th,  Gutten- 
burg,  Iowa,  2.02  inches  fell  in  35  minutes;  Cleveland,  Tenn.,  3.1  inches  fell  in  1  hour 
and  20  minutes.  16th,  Alpena,  Mich.,  1.36  inches;  Brackettville,  Tex.,  2.49  inches  ; 
Merom,  Ind.,  5.91  inches.  17th,  Independence,  Kans,  3.37  inches.  18th,  Fort  Sill,  Ind. 
T.,  1.74  inches;  Louisville,  Ky.,  2.64  inches.  20th,  Atlantic  City,  2.14  inches:  20th, 
2l8t,  and  22d,  Cape  Lookout,  N.  C,  5.69  inches  ;  Cape  Hatteras,  6.01  inches  ;  Cnarles- 
ton,  7.33  inches ;  Wilmington,  N.  C.,  6.87.  24th,  Baltimore,  1.28  inchcii  in  1  hour. 
26th,  Fort.  Sill,  Ind.  T.,  1.97  inches;  Rochester,  N.  Y.,  2.05  inches.  29th,  Fort  Whip- 
pie,  Va.,  2.34.  30th,  Trenton,  N.  J.,  1  iuch  fell  in  40  minutes;  Uulmeville,  Pa.,  1.15 
inches  fell  in  35  minutes;  Bismarck,  Dak.,  0.45  inch  fell  in  30  minutes.  31st,  Iowa 
City,  Iowa,  2.50  inches  fell  in  1  hour. 

Small  monthly  rainfalls. — The  following  stations  report  less  than  0.5  of  an  inch :  in 
California,  Arizona,  and  the  Hocky  Mountain  region ;  San  Francisco,  .02 ;  Sacramento 
and  San- Diego,  .00;  Wickenburg,  .18;  Stanwix,  .13;  Winnemucca,  .27;  Salt  Lake 
City  and  Fort  Fred  Steele,  .08 ;  Cheyenne,  .43 ;  Denver,  .33. 

Large  monthly  rainfalls. — Rain-falls  to  the  amount  of  7  inches  or  mrro  were  reported 
as  follows:  Cape  Lookout,  8.78 ;  Charleston,  10.21;  Keokuk,  7.08;  Mount  Washing- 
ton, 11.27;  Norfolk,  7.97;  Saint  Mark's,  8.72;  Wilmington,  9.35;  Cape  Hatteras,  9.80; 
Milford,  Del.,  7.90;  Saint  Mary's,  Ga.,  7.65;  Milford,  Ind.,  7.69;  New  Orleans,  7.50; 
Trenton, N.  J.,  7.40;  Vineland,  N.  J.,7.12;  Moorestown,  N.  J., 7.43;  Goldsborough,  N.  C, 
7.56;  Weldon,  N.  C,  7.76;  Att^iway  Hill,  N.  C,  7.18;  Hulmeville,  Pa.,  9.38;  Cleve- 
land, Tenn.,  7.90;  Prospect  Hill,  Va.,  8.90;  Utica,  Wis.,  8.30. 

Droughts. — Droughts,  injurious  to  vegetation,  have  been  reported  as  follows:  Illi- 
noia — Carbondale,  drought  during  the  month ;  Anna,  on  the  11th,  relieved  by  subse- 
quent rains.  Massachusetts — Waltham,  drought  towards  end  of  month.  Texas — 
Clarksville,  drought  during  month  ii\jurious  to  cotton  and  late  com ;  Denison,  com, 
cotton,  and  vogetablea  sufiering  greatly ;  Pilot  Point,  16tli,  vegetation  drying  up  for 
want  of  rain,  relieved  by  heavy  thunder-storm  on  the  18th.    Virginiiv — Wytheville, 


drought  ended  on  the  16th.    Iowa — Nora  Springs,  latter  part  of  month  corn  and  pota- 
toes sufi*eriDg.     Wisconsin — Waupaca,  during  month  wells  failing. 


brooks  drying  up, 
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nwainps  dry,  crops  damaged;  hay,  half-crop;  wheat  and  oats,  half  to  three-qnarters  of 
a  crop ;  potatoeB,  small  amouut ;  no  wild  fruits,  no  apples.  Dakota — Olivet,  15th.  Ohio— 
Cleveland,  9th. 

Hail'Stomis, — Hail-storms  have  been  reported  as  follows :  1st,  Kansas,  Connecticut, 
Missouri, New  York, New  Jersey,  Illinois,  Dakota,  Pennsylvania;  2d,  Virginia,  North 
Carolina,  Illinois,  Kansas;  3d,  Delaware,  New  York,  Pennsylvania;  5th,  New  York, 
Florida,  Indiana,  New  Jersey,  Ohio,  Vermont,  Virginia,  Georgia,  Dakota,  Pennsylvania, 
Pembina,  Dak.;  7th  Michigan;  8th,\Vyoming, Iowa, New  Mexico;  9th, Connecticut; 
10th,  Wyoming,  Maine,  Indiana ;  11th,  Texas  ;  13th,  New  Jersey,  New  Mexico ;  15tb, 
North  Carolina;  17th, Kansas;  2l8t, Colorado ;  22d, Virginia, New  Mexico;  24th, Wy- 
•  oming ;  25th, Colorado;  26th, Colorado,  Missouri,  Dakota;  27th, Pennsylvania, Dakota; 
2Hth,  New  York  ;  29th,  New  Mexico ;  3Uth,  New  York,  Dakota. 

Large  hail-atones, — Ist,  Connecticut,  Southington,  1  inch  in  diameter;  New  York, 
Farmingdale,  size  of  pigeon's  eggs;  New  Jersey,  Bamegat,  3  inches  in  circumference; 
Westown,  4  miles  southeast  of  Philadelphia,  stones  i  to  1^  inches  in  diameter ;  path  of 
storm  1,000  yards  wide ;  course  N.  E.  by  N. ;  depth  of  hail  ^  to  5  inches ;  destroyed  all 
vegetable  growth,  killed  one  cow,  several  pigs,  and  chickens,  &c.  2d,  Asheville,  N.  C, 
stones  as  large  as  pigeon's  eggs.  3d,  Florida,  Mayport,  i  inch  in  diameter;  New  York, 
Adams,  2f  inches  m  diameter.  5th,  Fort  Rice,  Dak.,  3  inches  in  diameter ;  Ohio,  Mor> 
ristown,  as  large  as  hen's  eggs.  7th,  Michigan,  Marquette,  one  hail-stone  measure^l  9 
inches  in  circumference;  most  were  nearly  egg-shape.  6th, New  York,  Rodman,  9 
inches  in  circumference.  13th,  New  Jersey,  Atlantic  City,  i  inch  in  diameter.  15th, 
North  Carolina,  Greenville,  as  large  as  pigeon's  eggs.  22d,  Santa  F4,  as  large  as 
pigeon's  eggs.  30th,  on  the  Yellowstone,  as  large  as  a  man's  clenched  hand,  perforating 
the  tepees  of  the  Crow  Indians  and  killing  a  large  number  of  ponies ;  at  Bismarck, 
stones  as  lai*ge  as  i>igeon's  eggs. 

Snow. — ^The4th,at  Summit,  Colo.,  was  celebrated  by  a  snow-ball  party,  on  snow- 
shoes,  which  afterward  resolves!  itself  into  a  flower-gatherinj^  party,  the  situation  ad- 
mitting of  persons  standing  on  the  snow  3  feet  deep  and  picking  a  large  variety  of 
Alpine  flowers  from  the  uncovered  ground  beyond  the  snow.  On  the  27th,  28th,  and 
29th  snow  fell  at  Pike's  Peak. 

Rainy  days, — The  number  of  days  on  which  rain  has  fallen,  as  recorded  by  Signal 
Service  observers,  ranges  as  follows :  New  England,  10  to  20  days ;  Middle  Atlantic,  13 
to  18 ;  South  Atlantic,  9  to  14;  East  Gulf,  8  to  14  ;  West  Gulf,  7  to  13  ;  Tennessee  and 
Ohio  Valley,  10  to  18 ;  Jjower  Missouri  Valley,  6  to  14  ;  Upi>er  Mississippi  Valley,  6  to 
10 ;  Upper  Lake  region,  10  to  18 ;  Lower  Lake  region,  10  to  14 ;  Rocky  Mountain  sta- 
tions, 1  to  19 ;  California,  0  to  1 ;  Oregon,  5. 

Cloudy  days. — The  number  of  cloudy  days  reported  during  the  month  by  voluntary 
observers  and  Army  surgeons  ranges  about  as  follows:  New  England,  6  to  19  days: 
Middle  Atlantic  State's,  5  to  20  days ;  South  Atlantic  States,  3  to  14  days ;  East  Gulf 
States,  3  to  5  days ;  We«t  Gulf  States,  2  to  16  days  ;  Tennessee  and  Ohio  Valley,  5  to  13 
days;  Lower  Missouri  Valley, 2  to  23  days;  Upper  Mississippi  Valley, 2  to  6  days; 
Lake  region,  2  t<»  22  days. 

Rain  from  a  cloudless  sky  was  observed  at  Bangor,  Me.,  on  the  17th. 


RELATIVE  HUMIDITY. 


The  average  relative  humidity  for  the  month  ranges  about  as  follows :  New  England, 
65  to  85;  Middle  Atlantic  States,  58  to  8G ;  South  Atlantic  States,  65  to  78;  East  Gulf 
States,  62  to  79;  West  Gulf  States,  65  to  70;  Tennessee  and  Ohio  Valley,  67  to  70: 
Lower  Missouri  Valley,  62  to  68;  l.^pper  Mississippi  Valley,  62  to  69;  Upper  Lakes,  62 
to  72 ;  Lower  Lakes,  61  to  70 ;  San  Diego,  74.  High  stations,  uncorrected  for  altitude, 
report  as  follows :  Mount  Washington,  86 ;  North  Platte,  47  ;  Cheyenne,  31 ;  Denver,  32. 

WINDS. 

In  general. — The  prevailing  winds  at  Signal  Service  stations  are  shown  by  arrows  on 
Chait  No.  II,  from  which  it  will  be  seen  that  southerly  winds  greatly  predominated, 
tending  to  southeast  west  of  the  Mississippi,  and  to  southwest  along  the  Atlantic  coast 
and  Lake  region. 

Total  movements. — The  largest  total  movements  are  as  follows :  Mount  Washington, 
14,903  miles;  Cape  Lookout,  12,022 ;  North  Platte,  11,145;  Pike's  Peak,  11,090;  Cape 
Hatteras,  10, 176  ;  Kittyhawk,  9,619 ;  Breckenridge,  9,431. 

The  smallest  movements  are:  Shreveport,  1,380;  Nashville,  2,707;  Augusta,  2,182; 
Lynchburg,  2,440. 

The  high^t  velocities/\n  miles  per  hour, have  been:  Ist,  Sandy  Hook,  73;  2d,  Pike's 
Peak,  50;  19th,  Cape  Lookout,  (>0;  25th,  Mount  Washington,  €5;  28th,  Washington,  D. 
C,  60  ;  30th,  North  Platte,  81  miles. 

Local  storms,  tornadoes,  «J-c.,  have  been  reported  as  follows  (unless  specially  noted,  it 
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leratood  that  the  following  list  of  high  winds  inclndes  only  local  storms,  and  not 
gale«  as  prevailed  simultaueonsly  over  a  large  region) :  let,  Rochester,  N.  Y.,re- 
consideraole  damage  hy  storms  to  houses,  iruit  trees,  and  standing  grain ;  North 
ey,  N.  Y.,  severe  wind  and  hailnstorms  doing  mnch  damage ;  Wappinger's  Falls,  N. 
omado,  damaging  hnildings  and  hlowiug  down  trees;  a  severe  wind-storm  at 
esville,  Pa.,  during  which  a  number  of  houses  were  destroyed ;  tornadoes  at  Ercil- 
,  Chester  County,  and  Parkersburg,  Pa. ;  at  Waverly,  Johnson  County,  near  Saint 
;  Jolly,  Ind. ;  Richmond,  Ky. ;  GiTsum  and  Sullivan,  Chester  County,  New  Hamp- 
;  terrific  storm  at  Marlborough,  N.  Y.,  much  damage  done ;  heavy  storm  at  Law- 
)ville,  Pa.,  damage  $30,000.  ^,  tornadoes  at  Kingsburg,  Ind.  A  destructive  tor- 
•  occurred  at  Elkhart,  Ind.  It  is  stated  that  the  day  had  been  unusually  warm 
light  breezes ;  about  4.30  p.  m.  there  were  two  storms  moving  in  nearly  parallel 
s  to  the  east,  one  from  the  southwest,  the  other  fh>m  the  northwest.  About  5.30 
ipper  stratum  of  air  seemed  agitated,  and  the  higher  clouds  moved  from  opposite 
'tions  toward  each  other ;  below  were  some  ash-colored  clomls,  which  flew  from  ^1 
tions  toward  a  common  center.  At  this  center  the  tornado  struck  the  ground 
a  black  column  of  cloud  about  forty  rods  wide,  demolishing  everything  in  its 
.  It  followed  the  bank  of  the  Saint  Joseph  River  for  nearly  two  miles,  then  lifted 
iank  again  about  two  miles  to  the  southeast,  striking  another  stream.  The  center 
e  tornado  was  over  the  river,  as  shown  by  th*3  trees,  buildings,  &c.,  falling  toward 
outh.  Many  persons  in  the  path  of  the  tornado  noticed  a  smell  of  sulphur.  Some 
he  odor  was  the  same  as  in  the  battery-room  of  a  telegraph  office.  As  is  frequently 
ase,  this  tornado  was  followed  by  a  very  severe  thimder-stomi.  This  same  evening 
at  6  p.  m.,  a  tornado  passed  near  Goshen,  Ind.,  tearing  down  houses  and  trees,  ana 
ig  several  people.  Goshen  lies  about  ten  miles  southeast  of  Elkhart,  and  it  was 
ably  the  same  tornado  that  visited  both  places.  During  the  1st  and  2d,  Illinois, 
ma,  and  Ohio  were  visited  by  an  unusual  number  of  tornadoes,  destructive  to  life 
[>roperty,  occurring  in  advance  (southeast  quadrant)  of  depression  charted  as  No, 
i  Map  I  of  this  review.  3d,  tornadoes  at  Grantsville  and  Baltimore,  Md.,  described 
very  heavy  storm,  chimneys  and  trees  blown  down,  wind  must  have  reached  50  or 
lies  in  elevated  positions :  damage  to  church,  $1,000.  Portsmouth,  N.C.,remark- 
wind-sqnall  or  whirlwind  at  3  p.  m.,  driving  sand-blasts  before  it,  uprooting  trees, 
"oying  fences  and  out-buildings,  sucking  water  fix)m  all  ponds,  and  being  fouowed 
lunder-storm.  5th,  Butler  County,  Ohio,  tornado  struck  the  ground  in  Liberty  town- 
appearing  to  drop  do^'n  from  above  in  the  form  of  a  dense  black  cloud ;  bounding 
ist  immediately,  it  struck  again  about  a  mile  and  a  half  distant  in  a  southeasterly 
tion,  uprooting  trees,  twisting  off  their  trunks,  demolishing  houses  and  bams,  de- 
ing  grain  in  the  shock,  growing  com,  and  sweeping  away  fences  and  orchards, 
»peanng  beyond  West  Chester,  near  Pisgah.  Severe  tornado  swept  over  Morrow 
ty,  Ohio,  path  12  miles  long  and  1  mile  wide.  Severe  storm  in  southern  part  of 
^heny  County  and  a  violent  rain-storm  passed  over  Berks  County,  Pennsylvania. 
re  hail-storm  at  Charlottesville,  Ya.  Jacksonburg,  Ohio,  hurricane  from  W*.  NW.  to 
•1,  damaging  buildings,  crops,  and  trees ;  as  it  passed  through  a  forest  thousands  of 
I  balls  were  seen  about  100  feet  from  the  ground,  giving  out  a  pale  flame.  Wythe- 
Va.,  hurricane  twisted  off,  near  the  base,  six  forest  trees  (five  oaks  and  one  wal- 
frt>m  li  to  2  feet  in  diameter.  Tybee  Island,  2  miles  west  of  station,  at  5.35  p.  m., 
rspont  bnrsted,  making  a  whizzing  noise,  column  about  100  feet  high  and  3  feet  in 
jBter.  Severe  gale  at  Wautoma,  Wis.,  unroofing  buildings,  uprooting  trees,  and 
■oying  crops.  6th,  heavy  gale  at  Femandina,  Fla.  7th,  Breckenridge,  Minn. ,  wind 
ing  S)  miles  per  hour  for  about  3  minutes,  unroofing  and  demolishing  buildings, 
ing  fences,  twisting  off  tree-trunks,  &c.  Pelham,  N.  Y.,  tornado,  tearing  trees  up 
le  roots ;  much  damage  to  orchards.  7th,  a  very  destructive  tornado  occurred  at 
aukee,  Wis.  It  moved  from  the  northwest  to  southeast ;  its  track  was  3  miles 
and  1,000  feet  wide  ;  it  lasted  about  two  minutes ;  eight  persons  are  known  to 
been  killed ;  many  were  wounded ;  the  damage  to  property  was  estimated  at 
000.  9th,  Westfield,  Mass.,  storm  doing  heavy  damage^ouses  blown  down,  fences 
ered,  crops  destroyed,  and  several  li  ves  reported  lost.  Tornado,  with  violent  wind, 
and  hail  at  Gait,  Ontario,  at  5  a.  m.  9th  and  27th,  Poughkeei>sie,  N.  Y.,  severe 
l-storms.  10th,  New  Orleans,  La.,  at  6.55  p.  m.,  a  waterspout  was  observed  appar- 
r  over  the  lake,  moving  toward  the  northwest,  and  followed  by  a  heavy  thunder- 
tt ;  Tybee  Island,  Georgia,  two  waterspouts  observed  4  miles  north  of  station  at 
n. ;  they  were  about  1  mile  apart,  columns  long  and  of  short  duration.  11th,  Tybee 
id,  Georgia,  8  miles  northwest  of  station,  in  Jones  River,  two  waterspouts  at  11 
,  columns  appeared  nearly  1  mile  high  and  about  2  feet  in  diameter,  distance  apart 
1 4  rods,  and  lasting  about  fifteen  minutes ;  at  Indianola,  Tex. ,  early  in  the  mom- 
waterspout  formed  m  bay  about  2  miles  from  shore,  having  an  apparent  diameter 
>  feet ;  traveled  furiously  for  7  miles  and  then  broke,  followed  by  rain  at  7.35  a.  m. ; 
nnahjGa.,  waterspout  observed  a  short  distance  south  of  the  city  in  afternoon. 
Fort  Whipple,  Virginia,  violent  thunder-storms,  lightning  striking  and  shattering 
itaff.     16th,  tornado  in  Dutchess  and  Cumberland  Counties,  New  York.     27th| 
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severe  gale,  with  hail  and  rain,  at  Richland  Station,  Pennsylvania ;  heavy -wind-stonn 
at  Poiighkeepsie,  N.  Y.  19th,  tornado  at  Elizabeth,  N.  Y.  26th,  Fort  Sully,  Dak. ,  a  hur- 
ricane described  as  follows :  At  5  p.  m.  a  few  cumulo-stratns  clouds  appeared  in  the 
horizon ;  at  5.30  cumulo-stratus  were  forming  over  the  station,  spreading  rapidly  in  every 
direction ;  at  6  p.  m.  the  sky  was  eniirely  covered  by  swiftly  moving  clouds ;  at  6.'^ 
the  wind  suddenly  veered  from  SE.  to  W. ;  the  wind  blew  in  gust,  and  at  6.25  p.  m.  the 
anemometer,  which  previously  registered  84  miles  per  hour,  was  torn  from  the  roof,  the 
chimneys  quickly  followed,  and  the  building  trembled  like  a  leaf;  the  instrument 
shelter  was  blown  down,  as  well  as  every  board  fence  in  and  about  the  post ;  twohouseA 
were  unroofed;  the  stockade,  built  of  heavy  timber  and  braced  on  both  sides, was 
leveled  to  the  ^ound,  and  one  of  the  block-houses  was  moved  18  inches;  at  6.30  p.  ni. 
rain,  hail,  and  hghtning  commenced ;  at  7.40  p.  m.  the  storm  ceased.  The  highest  wiud 
was  not  registered  ;  it  was  estimated  at  100  miles  per  hour. 

VERIFICATIONS. 

The  detailed  comparisons  of  the  tri-daily  weather  indications  with  the  telegraphic 
weather  reports  for  the  succeeding  twenty-four  hours  shows  a  general  percentage  of 
omissions  of  0.05 per  cent.,  and  of  verifications  of  84.1  per  cent.  Out  of  3,702  predictions, 
2,521,  or  68.1  per  cent.,  have  been  fully  verified  ;  382,  or  10.3  per  cent.,  have  been  three- 
fourths  verified ;  547,  or  14.8  per  cent.,  have  been  one-half  verified  ;  126,  or  3.4  per  cent., 
have  been  one-fourth  verified;  and  126,  or  3.4  percent.,  have  failed.  The  percentages 
for  the  four  elements  have  been:  weather,  89.1:  wind,  81.8  j  temperature,  86.6 !  ba- 
rometer, 78.8.  Tlie  percentages  of  verifications  by  geographical  districts  have  been  : 
New  England,  84.5;  Middle  Atlantic  States,  84.0;  South  Atlantic  State's,  82.1;  East 
Gulf  States,  81.9;  West  Gulf  Stat^js,  85.6;  Lower  Lake  region,  84.6:  Upper  Lake  re- 

S'on,  82.9;  Tennessee  and  Ohio  Valley,  84.4;  Upper  Mississippi  Valley,  86.4  ;  Lower 
issouri  Valley,  84.6. 

Cautionary  signals. — During  the  month  29  cautionary  signals  have  be«n  displayed  at 
stations  on  the  Gulf  and  South  Atlantic  coasts  and  on  the  lakes.  Of  these,  23,  or  79.3 
per  cent.,  were  justified  by  subsequent  high  winds  within  100  miles  of  the  stations  for 
which  they  were  ordered,  and  6,  or  20.7  per  cent.,  were  not  justified  so  far  as  known. 
Eighty-four  instances  of  high  winds,  where  no  signals  were  displayed,  have  also  been 
reported  from  these  stations.  Telegraphic  communications  with  the  North  Carolina 
coast  stations  has  continued  interrupted  during  the  month. 

NAVIGATION. 

stages  of  water. — In  the  table  on  chart  No.  Ill  are  given  the  highest  and  lowest 
readings  on  the  river  gauges  for  the  month.  A  gradual  fall  has  occurred  in  all  the 
rivers  throughout  the  month,  with  the  following  exceptions  :  slight  rises  in  the  Mis- 
souri at  Omaha,  on  the  8th,  15th,  and  16th ;  in  the  Mississippi  at  Saint  Panl,  from  the 
1st  to  8th ;  at  La  Crosse,  to  the  12th,  and  from  Dubuque  to  Saint  Louis  until  about  tho 
17th ;  in  the  Cumberland,  at  Nashville,  from  the  18th  to  the  20th ;  in  the  Ohio,  at 
Pittsburgh,  on  the  5th,  10th,  and  11th,  19th  to  21st,  and  28th  to  31st ;  at  Cincinnati, 
from  the  6th  to  the  11th,  and  the  24th  to  the  27th ;  at  Louisville,  from  the  7th  to  the 
11th,  and  the  25th  to  the  28th.  The  Savannah  rose  at  Augusta  on  the  20th,  2l8t,  and 
25th.  The  rise  in  the  Missouri,  at  Omaha,  on  the  8th,  was  due  to  the  water  cutting  a 
new  channel  across  the  bend  and  turning  the  main  channel.  On  the  1st,  the  water  in 
Lake  Erie  is  reported  to  have  risen  several  feet  at  Buffalo. 

Icebergs. — None  reported. 

TEMPERATURE   OF   WATER. 

In  general. — ^The  temperature  of  water,  as  observed  in  rivers  and  harbors,  is  shown 
in  the  table  on  chart  No.  II.  The  average  temperatures  have  been  lowest  at  Eiistport, 
43°  ;  and  at  Marquette,  49^.  They  have  been  liighest  at  Galveston  and  Augusta,  87°; 
Montgomery,  85^;  Mobile,  86°;  Charleston,  KnoxviUe,  Savannah,  and  Wilmingtou, 
84°. 

Maximum  and  minimum  temperatures. — ^The  highest  maxima  have  been  :  Galveston, 
91° ;  Augusta,  90° ;  Montgomery  and  Mobile,  89°.  The  lowest  minima  have  been : 
Eastport,  40°;  Duluth,  4:iP;  and  Marquette.  46°. 

Ranges  of  temperatures. — The  least  ranges  have  been  :  San  Francisco,  2® ;  Savannah, 
3°;  Grand  Haven  and  Wilmington,  4° ;  Charleston,  Escanaba,  Eastport,  and  Mobile,  5^. 

ATMOSPHERIC  ELECTRICITY. 

Thunder-storms  were  reported  at  stations  as  follows :  Ist,  New  York,  R^ode  Island,  Con- 
necticut, Delaware,  Illinois,  Iowa,  Kansas,  Maine,  Maryland,  Massachosetts,  Missoori, 
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Nebraska^New  Hampshire,  Now  Jersey,  Ohio,  PennBylvania,  Vermont,  West  Virginia, 
Dakota ;  2d,  Michigan,  Cauachi,  Illinois,  Indiana,  Iowa,  Maine,  Missouri,  Nebraska,  New 
York, Ohio,  South  Caruiina,  Virginia,  Vermont,  Pennsylvania,  Kansas;  3d,  New  York, 
Virginia,  Connecticut,  Delaware,  Louisiana,  Maryland,  Michigan,  New  Jersey,  North 
Carolina,  Ohio,  Pennsylvania,  Illinois,  West  Virginia,  Indiana  ;  4th,  Illinois,  Indiana, 
Massachusetts,  Minnesota,  New  Jersey,  New  York,  Ohio,  Texas,  Virginia,  Wisconsin,  Ten- 
nessee, Kentucky ;  5th,  New  York,  Canada,  Georgia,  Illinois,  Indiana,  Kansas,  Maine, 
31ar>iand,  Massachusetts,  Michigan,  New  Jersey,  North  Carolina,  Ohio,  Pennsylvania, 
fcjouth  Carolina,  Texas,  Vermont,  Virginia,  Wisconsin,  W^est  Virginia,  Florida.  Ken- 
tucky ;  6th,  Dakota,  Rhode  Island,  Alabama,  Connecticut,  Delawai-e,  Georgia,  Illinois, 


Iowa,  Kansas,  Missouri,  Nebraska,  Ohio,  Vennont,  Wisconsin,  Florida ;  9th,  Connec- 
ticut, Indiana,  Kansas,  Maine,  Massachusetts,  New  Hampshire,  New  Jersey,  New 
York,  Ohio,  Pennsylvania,  Vennont,  Virginia,  Wisconsin,  Illinois,  Kentucky,  Wyo- 
ming Territory,  Minnesota,  Indian  Territory,  Missouri ;  10th,  Wyoming  Territory, 
Connecticut,  Georgia,  Indiana,  Maine,  Maryland,  Massachusetts,  New  Jersey,  New 
York,  North  Carolina,  Ohio,  Texas,  Vermont,  Virginia,  Tennessee,  Minnesota,  West 
Virginia,  Alabama,  New  Hampshire,  Louisiana  ;  11th,  Dakota,  Delaware,  Iowa,  Mary- 
land, Nebraska,  New  Jersey,  Pennsylvania,  South  Carolina,  Texas,  Virginia,*  Wyo- 
ming Territory,  Georgia,  North  Carolina ;  12th,  Canada,  Dakota,  New  York,  Vermont, 
Michigan ;  13th,  Dakota,  Connecticut,  Massachusetts,  Minnesota,  New  Jersey,  New 
York,  South  Carolina,  Maryland,  Colorado,  Rhode  Island,  Texas,  Pennsylvania ;  14th, 
Dakota,  Maine,  Nebraska,  Tennessee,  Texas,  Massachusetts,  Michigan ;  15th,  South 
Carolina,  Illinois,  Iowa,  Kansas,  Nebraska,  North  Carolina,  Teniiessee,  Wisconsin, 
New  Jei-sey,  Vermont,  Michigan,  Texas,  Missouri;  16th,  Michigan,  New  York,  Con- 
necticut, Illinois,  Indiana,  Iowa,  Kansas,  Massachusetts,  Missouri,  Nebraska,  Ohio, 
TenaeBsee,  Texas,  Virginia,  Wisconsin,  Vennont,  West  Virginia,  Mississippi ;  17th, 
New  York,  Connecticut,  Iowa,  Kansas,  Maine,  Massachusetts,  Missouri,  Nebraska, 
New  Hampshire,  New  Jersey,  North  Carolina,  Pennsylvania,  Vermont,  Virginia,  Wis- 
consin, Michigan,  Indian  Territory,  Maryland ;  18th,  Michigan,  Canada,  Illinois,  In- 
diana, Kansas,  New  Jersey,  New  York,  Ohio,  Pennsylvania,  Tennessee,  Texas,  Vir- 
ginia, Maryland,  Kentucky,  Indian  Territory  ;  19th,  Michigan,  New  York,  Connecticut, 
Maryland,  New  Jersey,  New  York;  North  Carolina,  Pennsylvania,  South  Carolina, 
Virginia,  West  Virginia,  Georgia,  New  Hampshire,  Texas ;  20th,  Michigan,  Nevada, 
New  Jersey,  North  Carolina,  Pennsylvania,  South  Carolina,  Vermont,  Virginia,  Da- 
kota, California ;  21st,  Georgia,  North  Carolina,  South  Carolina,  Nevada ;  22d,  North 
Carolina,  Tennessee,  Virginia,  Wisconsin,  Michigan,  West  Virginia  ;  2'^,  New  Jersey, 
North  Carolina,  Virginia,  West  Virginia,  Tennessee,  Florida ;  24th,  Wyoming  Terri- 
tory, Indiana,  Louisiana,  Missouri,  Nebraska,  Alabama,  Virginia,  Texas;  25th,  Dakota, 
Michigan,  Louisiana,  Missouri,  North  Carolina,  Ohio,  Tennessee,  Virginia,  Illinois, 
Maine,  West  Virginia,  Alabaii\a,  Texas;  2Bth,  Alabama,  Dakota,  Illinois,  Iowa, Maine, 
Michigan,  Ohio,  Pennsylvania,  Vermont,  Virginia,  Wisconsin,  North  Carolina,  Texas, 
Missouri,  Nebraska,  Kansas ;  27th,  Dakota,  Nebraska,  Alabama,  Arkansas,  Connecti- 
cut, Delaware,  Illinois,  Indiana,  Iowa,  Kansas,  Louisiana,  Maine,  Missouri,  Now  Jer- 
sey, New  York,  Ohio,  Pennsylvania,  Virginia,  West  Virginia,  Michigan,  Wisconsin, 
Indian  Territory,  Texas;  2Sth,  Virginia,  Illinois,  Indiana,  Iowa,  Kansas,  Maryland, 
Mississippi,  Nebraska,  New  Jersey,  New  York,  North  Carolina,  Ohio,  Pennsylvania, 
Kentucky,  Indian  Territory,  West  Virginia,  Tennessee,  Texas,  Louisiana ;  29th,  Da- 
kota, Georgia,  Kansas,  Maryland,  Massachusetts,  New  Jersey,  New  York,  North  Car- 
olina, Ohio,  Pennsylvania,  Tennessee,  Florida,  Virginia,  Indian  Territory;  30th, 
Dakota,  Nebraska,  Arkansas,  Connecticut,  Kansas,  New  Jersey,  New  York,  North 
Carolina,  Pennsylvania,  Virginia,  South  Carolina,  Alabama,  Georgia ;  Slst,  Dakota, 
Illinois,  Iowa,  Missouri,  Nebraska,  New  Jersey,  New  York,  South  Carolina,  Vermont, 
Minnesota. 

Distant  thunder  or  lightning  was  reported  as  seen  from  stations  in  the  respective 
States  as  follows:  Ist,  Dakota,  Connecticut,  Delaware,  Georgia,  Illinois,  Indiana, 
Iowa,  Kansas,  Kentucky,  Maine,  Maryland,  Massachusetts,  Missouri,  Nebraska,  New 
Jersey,  New  York,  Ohio,  South  Carolina,  Tennessee,  Virginia,  Vermont ;  2d,  Alabama, 
Delaware,  Georgia,  Illinois,  Indiana,  Iowa,  Maine,  Maryland,  Minnesota,  Missouri, 
North  Carolina,  Ohio,  Tennessee,  Virginia,  Wiscouvsin,  West  Virginia;  3d,  Connecti- 
cut, Delaware,  Florida,  Georgia,  Indiana,  Iowa,  Louisiana,  Maryland,  Mississi]>pi, 
Missouri,  New  Jersey,  New  York,  North  Carolina,  Ohio,  Pennsylvania,  Virginia ;  4th, 
Georgia,  Illinois,  Indiana,  Iowa,  Kentucky,  Michigan,  Maryland,  North  Carolina, 
Ohio,  Sonth  Carolina,  Virginia,  Wisconsin,  West  Virginia ;  5th,  Dakota,  Delaware, 
niinois,  Indiana,  Iowa,  Louisiana,  Michigan,  Missouri,  New  Jersey,  New  York,  North 
Carolina,  Ohio,  Pennsylvania,  South  Carolina,  Tennessee,  Vermont,  Virginia;  6th, 
Connecticut,  Dakota,  Georgia,  Illinois,  Missouri,  New  Jersey,  New  York,  Texas,  Ver- 
mont W3'omiDg  Territory ;  7th,  Dakota,  Indiana,  Illinois,  Iowa,  Kansas,  Louisiana, 


468  REPOET   OP   THE   CHIEF   SIGNAL-OFFICER. 

Michigan^  Minnesota,  Missouri,  Nebraska,  New  York,  Wisconsin,  Wyoming  Territory ; 
8th,  Geor^a,  Illinois,  Indiana,  Iowa,  Kansas,  Massachusetts,  Michigan,  Missouri,  Ne?r 
York,  Ohio,  Vermont ;  9th,  Florida,  Georgia,  Illinois,  Iowa,  Maine,  Maryland,  Massa- 
chusetts, Michigan,  New  York,  Ohio,  Pennsylvania,  Tennessee,  Texas,  Vennont,  Vir- 
ginia; lOth,  Indiana,  Kentucky,  Louisiana,  Maine,  Massachusetts,  Michigan,  Missis- 
sippi, New  Jersey,  New  York,  North  Carolina,  Ohio,  Texas,  Utah,  Vermont,  Virginia ; 
11th,  Alabama,  Colorado,  Louisiana,  Maine,  New  Jersey,  North  Carolina,  Tennessee, 
Virginia ;  12th,  Colorado,  Dakota,  Florida,  Louisiana,  Michigan,  New  York.  Tennes- 
see, Texas,  Vermont ;  13th,  Colorado,  Connecticut,  Dakota,  Iowa,  Kansas,  Maryland, 
Massachusetts,  Minnesota,  Nebraska,  New  Jersey,  New  York,  Rhode  Island,  Texas; 
14th,  Alabama,  Dakota,  low^,  Louisiana,  Minnesota,  Missouri,  Texas ;  15th,  Alabama, 
Illinois,  Iowa,  Kansas,  Louisiana,  Michigan,  Minnesota,  Nebraska,  New  Mexico,  North 
Carolina,  Tennessee,  Texas :  16th,  Indian  Territory,  Indiana,  Iowa,  Kansas,  Maryland, 
Michigan,  Missouri,  Nebraska,  New  York,  North  Carolina,  Ohio,  Pennsylvania.  Texas, 
Virginia ;  17th,  Connecticut,  Delaware,  Illinois,  Iowa,  Kansas,  Maine,  MassacnusettA, 
Micnigan,  Missouri,  Nebraska,  New  York,  Nortn  Carolina,  Rhode  Island,  Tennessee, 
Vermont,  Wisconsin ;  18th,  Alabama,  Illinois,  Iowa,  Kentucky,  Michigan,  Nebraska, 
New  York,  Ohio,  Pennsylvania,  Texas,  Virginia ;  19th,  Alabama,  Indian  Territory, 
Indiana,  Iowa,  Louisiana,  New  Jersey,  New  York,  North  Carolina,  Pennsylvania, 
Rhode  Island,  Texa*,  Virginia ;  20th,  California,  Colorado,  Indiana,  New  Jersey,  Penn- 
sylvania, Vermont ;  21st,  Indian  Territory,  Michigan,  New  Mexico,  South  Carolina ; 
22d,  Kansas,  South  Carolina ;  23d,  Georgia,  Utah  ;  24th,  California,  Georgia,  Indiana, 
Iowa,  Kentucky,  Missouri,  Nebraska ;  25th,  Dakota,  Illinois,  Missouri,  North  Carolina, 
Ohio,  Texas;  26th,  Dakota,  Illinois,  Indiana,  Iowa,  Louisiana,  Maine,  Maryland, 
Michigan,  Nebraska,  New  York,  OhioJ  Texas,  We^t  Virginia,  Virginia  ;  27th,  Alabama, 
Connecticut,  Dakota,  Indian  Territory,  Illinois,  Indiana,  Iowa,  Kansas,  Maryland, 
New  Jersey,  New  York,  North  Carolina,  Ohio,  Pennsylvania,  Texas,  Virginia ;  28th, 
Connecticut,  Illinois,  Indiana,  Kentucky,  Maryland,  Michigan,  New  Jersey,  New  York, 
North  Carolina,  Ohio,  Pennsylvania,  Tennessee,  Texas,  Virginia ;  29th,  Dakota,  Geor- 
gia, Indiana,  Kentucky,  Nebraska,  New  York,  North  Carolina,  Ohio,  Pennsylvania, 
South  Carolina,  Tennessee,  Texas;  30th,  Connecticut,  Dakota,  Florida,  Georgia,  In- 
diana, Indian  Territory,  Maryland,  New  Hampshire,  Nebraska,  New  Jersey,  New  Yorii, 
Pennsylvania,  Wyoming  Territory,  Virginia ;  Slst,  Dakota,  Georgia,  IlUuois,  Iowa, 
Kansas,  Maine,  Missouri,  Nebraska,  New  Jersey,  North  Carolina. 

Auroras  were  observed  as  follows :  Ist,  Williamsport,  Pa.  2<l,  Williamsport,  Pa.  3<1, 
Bangor,  Me.  5th,  Olympia,  Wash.  6th,  Vevay,  Ind.,  Wappinger's  Falls,  N.  Y.  7th, 
Sanawich,  III.,  Bangor,  Me. ;  Boston,  Mass. ;  Duluth,  Minn. ;  Pembina,  Dak.  8th, 
Mount  Forest,  Can. ;  Minneapolis.  9th,  Clear  Creek,  Neb, ;  Alpena  and  Escanaha, 
Mich. ;  Fort  Brady,  Mich.  10th,  Escanaba,  Mich.  11th,  Mount  Forest,  Can.  21»t, 
Burlington,  Vt.  22d,  Bangor,  Me.  24th,  Mount  Forest,  Can.  25th,  Mount  Forest, 
Can.  28th,  Vevay,  Ind.  30th,  West  Charlotte,  Vt.;  Fort  Brady,  Mich.  3l8t,  Eaca 
nftba,  Mich. ;  Fort  Brady,  Mich. ;  Minneapolis,  Minn. 

Ground  currents, — Disturbances  on  lines  of  t-elegraph  have  been  reports!  as  fol- 
lows :  at  Wappinger's  Falls,  N.  Y.,  on  the  17th ;  Santa  F6,  N.  Mex.,  13th,  16th,  19th, 
20th,  so  strong  in  some  cases  as  to  materially  hinder  operations  of  telegraph  lines. 

OPTICAL  PHKNOMKNA. 

Solar  h<t1o8  were  observed  on  the  1st  in  Illinois,  New  York,  Ohio,  Kansas.  2d,  Con- 
necticut, Kentucky,  Maine,  New  York,  Pennsylvania,  Rhode  Island.  3d,  Kentucky, 
Maine,  Massachusetts,  New  Hampshire,  New  York,  Rhode  Island.  4th,  Louisiana, 
Nebraska,  Ohio,  Michigan.  5th,  Kentucky,  Maine,  Massachusetts,  New  York,  Rhode 
Island.  6th,  Iowa,  Massachusetts,  Ohio,  Utah,  Maine.  7th,  Iowa,  New  York.  8tb, 
New  York.  11th,  Florida.  12th,  Florida.  13th,  Iowa,  Nebraska,  California,  Missis- 
sippi. Horida.  14th,  Tennessee,  Kentucky.  15th,  Connecticut,  West  Virginia,  North 
Carolina,  New  York,  Florida,  New  Hampshire.  16th,  Iowa,  Maine,  Rhode  Island. 
17th,  Illiuois,  Indiana,  Georgia,  South  Carolina.  18th,  Indiana,  Miissachusetts,  South 
Carolina,  Pennsylvania,  Alabama,  New  York,  Louisiana.  20th,  Illinois.  22d,  Indiana, 
Missouri,  Ohio,  Maine,  Alabama.  23d,  Michigan,  Ohio,  Kentucky,  Rhode  Island.  24th, 
New  Jersey.  25th,  Illinois,  Michigan,  South  Carolina,  Florida.  26th,  Ohio,  Dakota, 
South  Carolina.  27th,  North  Carolina.  28th,  Iowa,  Nebraska,  North  Carolina,  South 
Carolina.    30th,  New  York,  Ohio,  Indiana,  Minnesota,  Dakota. 

Lunar  halos  were  observed  on  the  Ist,  Illinois;  3d,  Virginia;  6th,  Utah;  10th,  Mis- 
souri ;  14th,  Indiana,  Missouri,  Nevada;  15th,  Indiana,  North  Carolina,  Virginia,  Ohio; 
16th,  Virginia,  Connecticut,  Minnesota,  Texas ;  17th,  Indiana,  Ohio,  Tennessee,  Ken- 
tucky, Texas:  18th,  Delaware,  Pennsylvania,  New  Jersey,  Virginia,  Ohio;  19th,  North 
Carolina;  20th,  Maine,  Florida^  2l8t,  Tennessee,  Missouri;  22d,  Indiana,  Virginia, 
South  Carolina,  Kentucky,  Ohio,  Minnesota,  Tennessee:  23<l,  Ohio,  Massachusetts, 
Kentucky,  Indiana,  Rhode  Island,  Minnesota,  Virginia ;  24th,  Indiana,  Ohio,  Tenner- 
gee,  Minnesota,  Kansas;  25th,  Illinois,  Massachusetts,  South  Carolina,  Dakota;  26th, 
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Pennsylvania,  Tennessee,  Kentucky,  North  Carolina,  Alabama;  27tli,  North  Carolina, 
Missonri,  Ohio;  28th,  Kentucky,  Nebraska,  Pennsylvania;  29th,  Canada,  Ohio,  North 
Carolina,  Virginia,  Connecticut;  30th,  Dakota. 

Mirage  was  observed  at  West|)ort,  Mass.,  15th ;  Genoa,  Nebr. ,  31  st ;  about  12  or  15  miles 
from  Denver,  Colo. ,  down  the  valley  of  the  Platte,  30th ;  Denver,  Colo. ,  29th,  30th,  3l8t ; 
Duluth,  Minn.,  14th;  New  London,  Conn.,  13th;  Tybee  Island,  Ga.,  26th,  27th,  28th. 

Eainbows. — Four  were  observed  at  Vevay,  Ind,.  on  the  5th.  "The  rainbow  proper 
presented  a  full  and  well-defined  arch,  extending  irom  horizon  to  horizon ;  interior  were 
three  well  and  sharply  defined  images,  the  breadth  of  each  decreasing  toward  the  cen- 
t<^r.  The  exterior  ring  was  but  faintly  defined  in  prismatic  colors.  It  is  noteworthy 
that  not  a  drop  of  rain  fell  during  the  occurrence.'^ 

MISCELLANEOUS  PHENOMENA. 

Botanical. — Harvesting  began  as  follows:  Barley,  6th,  Monticello,  Iowa;  11th,  Or^ 
gon.  Mo.  Oa/«,  13th,  Creswell,  Kans. ;  18th,  Jacksonburg,  Ohii;  19th,  Oregon,  Mo.; 
'-«Ht  Wappinger's  Falls,  N.  Y.;  20th,  2l8t,  Riley,  Kans.  Rye,  2d,  Oregon,  Mo.;  6th, 
Monticello,  Iowa.  Wheat  (winter),  2d,  (spring),  16th,  Oregon,  Mo. ;  12th,  Nichols,  N. 
Y. ;  (spring),  13th,  Creswell,  Kans. ;  (spring),  21at,  Monticello,  Iowa.  Hay^  3d,  Mon- 
ticello, Iowa,  and  Oregon,  Mo. ;  11th,  Palermo,  N.  Y. ;  14th,  Now  London,  Conn. ;  19th, 
Jacksonburg,  Ohio. 

Fruitt, — Blooming  and  ripening,  are  reported  as  follows:  Blackherrie*,  ripe,  4th, 
Independence,  Kans. ;  7th,  Vineland,  N.  J. ;  12th,  Wappiuger's  Falls,  N.  Y. ;  21st,  Jack- 
sonburg, Ohio.  Cherries,  ripe,  4th,  Cornish,  Me.;  12th,  West  Charlotte,  Vt.  Currants, 
ripe-  6th,  Wappiuger's  Falls,  N.  Y.  Peaches,  ripe,  6th,  Independence,  Kans. ;  16th  (two 
weeks  late),  Carboudale,  111.  Raspberries,  ripe,  1st,  Monticello,  Iowa;  4th,  Jackson- 
burg, Ohio.  Apples^  ripe,  7th,  Vineland,  N.  J.;  12th,  Fort  Madison,  Iowa;  18th,  Ore- 
gon, Mo.;  21st,  Wappiuger's  Falls,  N.  Y.  WaUrmeions,  ripe,  16th,  Carboudale,  III. 
Figs,  ripe,  4th,  New  Orleans,  La.  Apricots,  ripening,  13th,  Oregon,  Mo. ;  rix>e,  20th, 
Wappiuger's  Falls,  N.  Y.     Gooseberries,  ripe,  19th,  Wappinger's  FaUs,  N.  Y. 

Flowers  and  trees, — Tiger  lilies,  blooming,  14th,  and  common  lilies,  16tb,  Monticello, 
Iowa.  WHte  elder,  flowering,  5th,  Cornish,  Me.  Purple  vsrvain,  flowering,  1st,  and 
eomwum  wtilkweed  and  pleurisy  root,  2d,  Oregon,  Mo.  Sweet  dder,  blooming,  2a,  Palermo, 
N.  Y. 

Birds. — 9th,  Contoocookville,  N.  H.,  quail  heard — ^uncommon  occurrence,  happening 
not  more  than  once  in  a  season. 

Insects. — Katydids,  first  heard,  12th,  Auna,  HI.;  22d,  Ringgold,  Ohio;  26th,  Henne- 
pin, HI.,  and  Bethel,  Ohio;  28th,  Plattsmouth,  Nebr.,  and  Bloomfield,  Wis. ;  seen  hatch- 
ing, 18fh,  Wappiuger's  Falls,  N.  Y.  Ckintzbngs,  loth,  very  numerous  at  Guttenburg,. 
Iowa,  '*  destroying  thousands  of  bushels  of  wheat,"  Wautoma,  Wis.,  damaging  wheat, 
which  yields  only  two-thirds  of  average  crop.  Harvest  flies,  19th,  Oregon,  Mo.,  cast- 
ing pupa  coat ;  25th,  Woodstock',  Vt. ;  26tli,  Somerset,  Mass.  Fireflies,  21st,  last  seen 
at  Linden,  N.  J.  Mass  flies,  15.th,  Ringgold,  Ohio.  Grasshoppers,  Dakota,  Morriston, 
destroTing  crops,  6th  and  21st;  Yankton,  flying  west  and  northwest,  3d,  southeast,  17tli 
and  28tli.  Nebraska,  Genoa,  flying  north,  5th,  6th,  7th,  11th,  12th,  13th,  2l8t,  22d,  and 
25th,  descending,  29th,  flying  south,  30th  and  3l8t;  Plattsmouth,  flying  north,  22d  to 
27th,  none  lighting;  Clear  Creek,  flying  southeast,  1st,  northerly,  3d,  4th,  5th,  6th,  and 
7th,  lighting,  9th,  flying  north,  10th,  12th,  13th,  and  14th,  lichting  15th,  flying,  22d,  23d, 
28th,  29th,  and  30th.  During  the  month  they  have  injured  wheat  crop  three-fourths, 
barley  one-half^  oats  a  small  percentage,  corn  but  little.  North  Piatt?,  3d,  a  few  fly- 
ing westward.  Omaha,  an  immense  swarm  flying  northwest,  11th,  12th,  and  31st, 
none  lighting.  Minnesota,  Saint  Paul,  fl^'iug  southeast,  20th.  Dakota,  Bismarck, 
flying  from  southeast  to  northwest'.  21st  and  24th;  north,  25th,  26th,  and  27th;  abun- 
dant on  ground,  28th  and  29th;  destroying  wheat,  31st.  Minnesota,  Breckenridge, 
flying  north  and  northwest,  3d,  4th,  6th,  11th,  13th,  14th,  19th,  20th,  22d,  and  30Ui; 
some  damage  done  during  month.  Kansas,  Fort  Lamed,  flying  north,  very  hi^h ; 
Creswell,  flying  firom  northeast  to  southwest;  Denver,  on  the  31st,  reports  no  flying 
grasshoppers  yet  and  the  native  ones  doing  no  damage.  Missonri,  Oregon,  beginning 
to  fly,  1st,  flying  south,  8th,  northw/^>st,  12th.  Iowa,  Council  Blufls,  flying,  21st  and 
22d,  resting,  23d ;  Fort  Madison,  flying  bigh,  not  lighting,  29th,  30th,  and  3l8t ;  Boons- 
bore/,  flying  north,.2l8t;  Vail,  leaving,  10th,  lighting  aud  devouring  buckwheat,  green 
oats,  &.C.,  29th  and  30th;  all  left  in  a  body  3l8t,  little  damage.  Locusts  (red-legged), 
Michigan,  Oakland  and  lona  Counties,  damaging  crops,  6th.  Utah  Territory,  nying 
south  and  east,  26th,  lighting  27th,  28th,  29th,  and  30th,  ''millions,"  3l8t.  Nebraska, 
North  Platte,  Slst,  reports  the  absence  of  Rocky  Mountain  locusts. 

Polar  bands. — 1st,  Cartbagena,  Ohio.  3d,  Wytheville,  Va.  4th,  New  Hampshire. 
5th,  Wood's  Holl,  Mass.  8th,  Wytheville,  Va.  9th,  Iowa  City,  Iowa.  11th,  Gardiner, 
Me.;  Iowa  City,  Iowa.  12th,  Wytheville,  Va.:  Wood's  Holl,  Mass.  13th,  Iowa  City, 
Iowa.  I4th,  Iowa  City,  Iowa.  I5th,  Jacksonburg,  Ohio.  17th,  Tabor,  Iowa;  Free- 
hold, N.  J. ;  Iowa  City,  Iowa.  18th,  Gardiner,  Me.  22d,  Auburn,  N.  H. ;  Freehold,  N. 
J. ;  Cartbagena,  Ohio.    23d,  Gardiner,  Me. ;  Duluth,  Minn.    25th,  Jacksonburg,  Ohio. 
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27tb,  Carthagena,  Ohio.  28th,  Guttenbnrg,  Iowa ;  Iowa  City,  Iowa.  30th,  Cartha- 
gcna,  Ohio  ;  Wytheville,  Va. 

Sunsets, — The  characteristics  of  the  sky,  as  indicative  of  approaching  fair  or  foul 
weather,  have  been  observed  daily,  at  sunset,  at  all  Signal  Service  stations.  The 
monthly  means  from  95  stations  show  that  52  doubtful  cases  or  blanks  were  recorded, 
and  that  out  of  the  remaining  2,867  cases  2,309  or  80.5  per  cent,  have  been  followed  by 
the  expected  weather. 

Marsh  fires f  reported  as  prevailing  during  the  month  in  Eaton  County,  Michigan. 

Forest  fires  ncaji  Bangor,  Me.,  24th;  at  Sacramento,  Cal.,  from  the  24th  to  the  31st; 
Stockton,  Tex.,  13th. 

Meteors  wern  observed  as  follows :  Ist,  Gilmore,  Tex. ;  Savannah,  Ga.  2d,  Monti- 
cello,  Iowa;  Spartanburg,  S.  C,  "blazed  out  in  the  zenith,  passed  rapidly  westward, 
and  exploded  about  30^  above  the  horizon,  separating  into  many  pieces";  Asheville, 
N.  C. ;  Savannah,  Ga. ;  Fayette,  Miss.  4th,  Woodstock,  Md. ;  Waterbury,  Vt.  6th, 
Monticello,  Iowa.  7th,  Conio,  111. ;  Wappinger's  Falls,  N.  Y.  8th,  Brookhaven,  Miss. ; 
Mount  Auburn,  Ohio  ;  Savannah,  Ga.  9th,  Asheville,  N.  C.  10th,  Woodstock,  Md. ; 
Atco,  N.  J.     11th,  Leavenworth,  Kaus.     12th,  Monticello,  Iowa ;  Detroit,  Mich. ;  Mont- 

gomerj'.  Ala. j  Savannah,  Ga.  15th,  Woodstock,  Md. ;  Carthagena  and  Jacksonbnrg, 
•bio ;  Cape  Lookout,  N.  C.  20th,  Wytheville,  Va.  22d,  Chambersburg,  Pa.  23d, 
Sacramento,  Cal.  24th,  Council  Blulfs,  Iowa;  Duluth,  Minn.  25th,  Vevay,  Ind. ; 
W^oodstock,  Md. ;  Tybee  Island,  Ga.  27th,  Brookhaven,  Miss.  ;  Savannah  and  Tybee 
Island,  Ga.  28th,  Vevay,  Ind. ;  Hector,  N.  Y. ;  Mount  Auburn,  Ohio^  Boise  City,  Idaho. 
29ih,  Afton,  Iowa;  Brookhaven,  Miss. ;  Tybee  Island,  Ga.  ^  Corsicana,  Tex.  30th, 
Contoocookville,  N.  H. ;  Milton,  Fla. ;  Vevay,  Ind.;  Monticello,  Iowa;  Cleveland, 
Ohio ;  ITtica,  Wis.  ;  Duluth,  Minn. ;  Leavenworth,  Kans. ;  Boise  City,  Idaho.  31st, 
Vevay,  Ind. ;  Brookhaven,  Miss.  ;  Bellefontaiue  and  Cleveland,  Ohio;  Newcastle,  Pa.; 
Indianapolis,  Ind. ;  North  Platte,  Nebr. 

2Miacal  light, — Southington,  Conn.,  7th ;  Monticello,  Iowa,  12th,  13th,  14th,  29th, 
30th ;  Jacksonbnrg,  Ohio,  10th,  15th,  25th ;  Savannah,  Ga.,  1st,  8th,  9th,  28th. 

Earthquakes, — 9th,  Sacramento,  Cal. ;  lasting  one  minute ;  oscillations  E.  and  W. ; 
buildings  sensibly  shaken.  14th,  Memphis,  Tenn. ;  vi'^rations  from  SW.  or  W.  to  NE. 
or  E. ;  buildings  rocked  somewhat.  15th,  Carbondale,  111. ;  consisting  of  three  shocks, 
which  appeared  to  come  from  the  west,  continuing  about  five  seconds.  17th,  River  Du 
Loup,  Quebec,  Canada. 

Volcanoes, — A  volcanic  eruption  supposed  to  have  originated  in  Cotopaxi,  Ecuador. 
South  America,  spread  desolation  over  the  valleys  of  Chile  and  Tumbaca.  A  fearful 
noise  was  heard  at  Latacunga,  followed  by  tremendous  floods  in  the  valleys  of  Cutuchi, 
San  Felipe,  Yanyanco,  and  Hacienda,  carrying  away  cattle  and  bridges.  All  the 
'haciendas  on  both  sides  of  the  river  suffered  enormously,  and  the  destruction  is  said  to 
have  been  teiTible  and  complete. 

SOLAR  PHENOMENA. 

Sun-spots, — The  following  observations,  made  by  Mr.  D.  P.  Dodd,  upon  the  spots  on 
the  sun,  have  been  kindly  communicated  to  the  Signal  Service  by  Rear- Admiral  John 
Rodgers,  U.  S.  N.,  Superintendent  of  the  Naval  Observatory: 
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M.  Albert  Lancaster,  meteorologist  inspector  in  the  Royal  Observatory  at  Bmssels, 
publishes  a  memoir  in  the  **  Bulletin  de  V  Academie  RoyaW^  for  May,  in  which  he  makes 
a  careful  examination  and  comparison  of  the  summer,  winter,  and  annual  temperatures 
at  Brussels  from  ldJ3  to  1877,  in  reference  to  the  activity  of  sun-spots  for  the  same 
period,  and  draws  the  conclusion  that  the  amount  of  heat  thrown  by  the  sun  on  the 
earth  is  greatest  when  the  spots  are  the  least  in  number,  and  that  the  researches  of  M. 
Koppen  show  the  contrary  during  or  after  a  period  of  maxima  of  spots ;  that  the  varia- 
liotu  in  the  distribution  of  temperature  on  the  globe  are  due,  iu  great  part,  if  not  en- 
tirely, to  the  frequency  of  spots ;  that  the  influence  of  these  spots  are  shown  more 
clearly  in  low  than  in  high  latitudes ;  that  the  Gulf  Stream  offers,  after  each  minimum 
of  spots,  the  phenemenon  of  a  tompei'ature  much  above  the  mean,  which  renders  the 
winter  and  sunii^er  of  Europe  exceptionally  warm,  and  that  to  this  increase  of  tem- 
perature in  the  Gulf  Stream  the  northeastern  coast  of  the  United  States  is  indebted 
to  contrary  north-polar  currents  whose  temperature  is  below  the  mean.  As  a  result  of 
his  examination,  he  announced  that  the  approaching  summer  of  1877  would  have,  in 
Europe,  a  temperature  above  the  mean,  and  in  the  east  of  the  United  States  a  temper- 
ature below  the  mean. 

Dr.  W.  W.  Hunter,  the  director-general  of  the  statistical  department  of  India,  has 
made  an  investigation  of  the  rain-rail  in  the  Presidency  of  Madras  for  a  period  of  sixty- 
four  years,  with  a  view  of  determining  if  any  relation  exists  between  the  number  of 
snn-spots  and  amount  of  rain.  He  finds  that  in  a  cycle  of  eleven  years  both  sun-spots 
and  rain-fall  reach  their  minimum,  consisting  of  the  eleventh,  first,  and  second  years, 
and  their  maximum  in  the  fifth  year.  He  cautiously  stated  his  general  conclusions 
thus:  "That  while  the  statistical  evidence  discloses  a  cycle  of  drought  in  Southern 
ludia  coincident  in  a  marked  manner  with  a  corresponding  cycle  of  sun-spots,  it  also 
tcuds  to  show  that  the  average  rain-fall  of  the  years  of  muiimum  rain-fall  in  the  said 
cycle  approaches  perilously  near  to  the  point  of  deficiency  which  causes  famine ;  that 
the  average  is,  however,  above  that  point,  and  that,  while  we  have  reason  to  appre- 
hend recurring  droughts  and  frequent  famines  in  these  cyclic  years  of  minimum  rain- 
fall, the  evidence  is  so  far  insufficient  to  warrant  the  prediction  of  a  regularly  recur- 
ring famine. '^ 

NOTES  AND  EXTRACTS. 

Prof.  E.  Loomis  communicates  to  the  American  Journal  of  Science  the  following 
conclusions : 

fContinaod  from  the  Review  of  June.] 

4.  In  North  America,  south  of  latitude  35°,  areas  of  low  pressure  are  less  frequent 
and  generally  exhibit  a  less  depression  than  near  latitude  45°,  because  the  area  over 
whi<Si  a  cyclonic  movement  of  the  winds  prevails  is  small ;  and  this  area  is  small  be- 
cause, if  a  cyclonic  area  could  be  formed  having  a  radius  of  1,000  miles,  with  its  center 
in  latitude  30°,  its  circumference  must  extend  southward  to  latitude  16°,  where  the 
trade  winds  are  steady  and  seldom  interrupted.  Such  a  diversion  of  the  winds  toward 
the  north,  even  if  it  could  be  produced,  could  not  be  long  maintained ;  so  that  a  large 
cyclonic  area  with  its  center  in  latitude  30°  is  well-nigh  impossible,  and  it  is  impos- 
sible that  there  should  be  a  great  depression  of  the  barometer  in  latitude  30^,  except 
wit^  a  wind  having  a  hurricane  velocity.  This  is  believed  to  be  the  reason  why,  in 
North  America,  the  centers  of  great  storms  are  generally  found  north  of  latitude  40°. 

5.  The  causes  which  may  produce  a  general  movement  of  the  atmosphere  toward  a 
central  area  are  (A)  unequal  pressure,  as  shown  by  tlie  barometer;  (B)  unequal  tem- 
perature ;  and  (C)  unequal  amount  of  aciueous  vapor.  Of  these  three  causes  the  effect 
of  the  first  is  generally  so  decided  that  the  influence  of  the  other  two  causes  can  only 
be  detected  by  careful  observation ;  but  when  the  pressure  of  the  air  is  nearly  uniform 
over  a  large  extent  of  country,  the  influence  of  the  other  two  causes  is  sometimes  very 
palpable,  and  their  influence  is  generally  seen  in  a  slight  deflection  of  the  winds  from 
the  direction  they  would  have  if  wholly  controlled  by  the  first  cause.  I  have  made 
a  considerable  collection  of  facts  illustrating  the  influence  of  temperature  upon  the 
direction  of  the  winds,  which  I  intend  to  publish  hereafter. 

6.  A  cyclonic  movement  of  a  large  mass  of  air  is  generally  attended  by  an  upward 
motion  in  certain  localities,  chiefly  on  the  eastern  side  of  the  center  of  low  pressure, 
and  this  upward  movement  results  in  rain-fall.  The  rain-fall  is  then  not  generally 
the  original  cause  of  the  barometric  depression,  but  rather  an  incident  of  the  cycloidal 
movement  of  the  atmosphere.  The  fall  of  the  barometer  during  a  rain-storm  cannot 
be  ascribed  to  the  simple  condensation  of  the  vapor  of  the  atmosphere,  as  some  have 
supposed,  since  a  rain-fall  of  one  or  two  inches,  prevailing  over  an  area  of  300  miles  in 
diameter  near  latitude  30°,  produces  scarcely  an  appreciable  effect  upon  the  barometer. 

7.  The  process  of  areas  of  low  barometer,  in  all  latitudes,  is  determined  mainly  by 
the  same  causes  which  determine  the  general  system  of  circulation  of  the  atmosphere, 
and  their  normal  direction  is  changed  by  whatever  causes  may  change  the  direction 
of  the  winds. 
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8.  The  heat  which  is  liberated  in  the  condensation  of  a  large  amount  of  aqneons 
vapor  mnst  exert  an  influence  upon  the  movements  of  the  air,  so  that  while  the  rain  is 
generally  to  be  regarded,  not  as  the  original  cause,  but  rather  as  one  of  the  incidents 
of  extensive  cycloidal  movement,  if  the  rain-area  has  great  geographical  extent,  it 
may  have  a  decided  influence  upon  the  amount  of  the  barometric  depression  and  upon 
the  velocity  with  which  the  storm  advances;  sometimes  accelerating  its  motions, 
sometimes  retarding  it,  and  sometimes  holding  it  nearly  stationary  in  {>osition  for  two 
or  three  days. 

Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brig,  Gen,  (Brevet  Assu^ned),  Chief  SignaUOJgUsery  U.  S.  A. 
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MONTHLY  WEATHER  REVIEW,  August,  1877. 

INTRODUCnOX. 

The  present  review  for  the  month  of  August  depends  upon  all  data  received  up  to 
the  14tn  of  September  from  the  Canadian  meteorological  service,  the  United  States 
Navy,  the  Army  post-surgeons,  voluntary  observers,  and  the  United  States  Signal- 
Service.  The  most  interesting  features  have  been :  First,  the  unusually  low  baromet- 
ric pressure  over  the  Atlantic  and  Gulf  States.  Second,  the  general  excels  in  temper- 
ature. Third,  the  large  number  of  heavy  local  rains.  Fourth,  the  general  deficiency 
of  rain  in  the  Middle  Stated,  and  consequent  droughts. 

BAROMETRIC  PRESSURE. 

In  general, — ^The  general  distribution  of  barometric  pressure  for  the  month  is  shown 
by  the  isobars  on  chart  II,  from  which  it  will  be  seen  that  the  highest  pressure  has 
been  off  the  South  Atlantic  coast,  a  small  portion  of  which  is  included  in  the  isobar 
of  30.00.  The  pressure  has  diminished  very  regularly  fh>m  the  coast  in  a  northwesir 
direction  to  Dakota,  where  the  lowest  average  for  the  month  is  found.  There  has 
been  a  general  deficiency  in  pressure,  which  is  the  most  decided  in  the  South  Atlantic 
and  Gnu  States,  where  the  mean  barometer  is  the  lowest  it  has  been  since  the  organ- 
ization of  the  meteorological  division  of  the  Signal  Service.  The  pressure  in  the 
Rocky  Mountains  and  on  the  Pacific  coast  has  been  nearly  normal. 

Barometric  range,. — The  greatest  range  of  the  barometer  over  the  whole  country  east 
of  the  Rocky  Mountains  was  about  1.09  inches,  as  may  be  seen  from  the  following 
table,  which  gives  the  maximum  and  minimum  pressures  that  occur  on  the  tri-daily 
maps  near  the  centers  of  the  respective  areas  of  high  and  low  barometer: 
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The  greatest  local  barometric  range9  have  been  as  follows :  0).84  at  Pembina,  0.72  at 
Breckenridge  and  Fort  Dodge,  0.68  at  North  Platte,  0.70  at  Eastport. 

The  least  local  barometric  ranges  have  been  as  follows:  0.16  at  Los  Angeles;  0.17  at 
San  Diego;  0.18  at  Yuma;  0.19  at  Key  West;  0.32  at  Galveston ;  0.34  at  Indianola; 
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0.37  at  Saint  Mark's  and  San  Antonio ;  0.38  at  Jacksonville,  New  Orleans,  Corsicana, 
uid  Fort  Gibson ;  0.39  at  Shreveport  and  Jacksboro'.  An  examination  of  the  foregoing 
Ubfe  shows  that  daring  August  the  least  ranges  have,  in  ^neral,  been  near  the  coast, 
aod  the  greatest  in  the  platean  east  of  the  Rocky  Mountains. 

Areas  of  high  pressure  in  general, — ^The  areas  of  high  pressure  daring  the  month  have 
ken  due,  in  part,  to  the  encroachments  of  the  general  area  of  high  pressure  that  ex- 
iito  during  the  sammer  months  in  the  North  Atlantic  Ocean,  and  in  part  to  cold,  dry, 
til  flowing  from  the  Rocky  Mountain  region  in  British  America,  and  entering  the 
Umted  States  near  Dakota  and  Minnesota — generally  in  rear  of  areas  of  low  barome- 
ter. There  also  have  been  seveal  instances  of  a  marked  rise  of  the  barometer  in  ad- 
vance of  areas  of  depression,  where  the  supply  of  air  was  not  apparently  obtained 
I  from  either  of  the  two  sources  above  mentioned.  This  was  notably  the  case  when  the 
I  Urometer  rose  in  Tennessee  and  the  Ohio  Valley  in  advance  of  depression  No.  VII, 
las  described  in  high  area  No.  IV. 

I    No.  I. — This  is  the  pressure  described  as  No.  VII  in  the  July  review.     On  the  morning 

I  of  the  Ist  it  was  highest  near  Father  Point,  Canada,  the  isobar  of  'i0.30  extending  into 

I  Kastem  Maine,  and  the  isobar  30.20  nearly  surrounding  New  England.     It  slowly  ex- 

I  tended  along  the  North  Atlantic  coast,  and  disappeared  as  a  high  pressure  on  the  3d, 

f  with  southerly  winds,  in  advance  of  low  barometer  No.  I. 

I  No.  II. — ^The  barometer  rose  on  the  2d  in  the  Northwest  and  Upper  Lake  region,  in 
I  rear  of  low  pressure  No.  I,  and  moved  in  an  easterly  direction  over  the  Lake  region, 
I  with  cold  northerly  winds,  and,  on  the  4th  and  5th,  slowly  extended  to  the  East  Gulf 
and  South  Atlantic  coast,  giving  rise  to  the  southerly  winds  that  prevailed  on  the  6th 
and  7th  from  that  coast  to  the  Lake  region.  This  high  area  was  accompanied  by  the 
fold  weather  that  lasted  through  the  first  week  of  August  over  the  country  east  of 
the  Mississippi  River.  It  disappeared  as  a  high  pressure  off  the  South  Atlantic  coast 
on  the  7th. 

No.  IIL — ^The  pressure  rose  slightly  above  the  average  in  the  Gulf  States  on  the 
lOih,  and  in  the  South  Atlantic  States  on  the  11th,  in  advance  of  low  pressure  No.  IV, 
giving  rise  to  the  southerly  winds  that  prevailed  from  the  10th  to  the  13th  in  Tennes- 
see, the  Ohio  Valley,  and  Sfiddle  States.  It  had  no  movement  of  translation,  and  dis- 
appeared as  a  hi^h  pressure  on  the  15th. 

No.  IV. — ^This  IS  the  most  interesting  high  area  of  the  month ;  the  pressure  rose 
slowly  on  the  11th  and  12th,  with  winds  from  the  north  and  west,  in  Manitoba  and 
the  Northwest,  in  rear  of  depression  No.  IV.  It  remained  nearly  stationary  until  the 
15th,  when  it  gradually  extended  to  the  Gulf  States,  giving  rise  to  light  ''northers'' 
in  Texas.  On  the  15th  and  16th  it  extended,  with  diminishing  pressure,  into  the 
South  Atlantic  States,  giving  rise  to  the  southerlv  winds  that  blew  from  the  15th  to 
17th,  inclusive^  in  those  States.  On  the  Idth,  idth,  and  20th  the  highest  pressure 
slowly  moved  into  the  Ohio  Valley  and  Lower  Lake  region,  with  the  barometer  rising 
in  advance  of  depression  No.  VII.  On  the  21st  the  highest  pressure  was  in  the  Atlantic 
coast  States  and  the  Saint  Lawrence  Valley.  On  the  morning  of  the  22d  the  highest 
barometer  was  near  the  Middle  Atlantic  coast,  giving  rise  to  southerly  winds  in  the 
Middle  States  and  New  England  and  to  northeast  winds  in  the  South  Atlantic  States. 
On  the  23d,  24th,  and  25th  the  highest  pressure  moved  to  Nova  Scotia.  On  the  25th 
and  26th  the  pressure  rose  along  the  Atlantic  coast  in  advance  of  depression  No.  IX, 
then  central  in  the  Northwest.  On  the  morning  of  the  27th  the  isobar  of  30.10  includ- 
ed aU  the  country  east  of  the  Mississippi  Valley,  except  the  Upper  Lake  region.  At 
7.35  a.  m.  of  the  28th  the  isobar  of  highest  pressure,  30.20,  had  been  transferred  to 
the  Middle  and  South  Atlantic  States  and  Tennessee.  On  the  2dth  and  29th,  during 
the  progress  of  low  area  No.  IX  across  the  lake  region,  the  highest  pressure  was  trans- 
ferred to  the  Gulf  States.  On  the  morning  of  the  30tli  the  isobar  of  30.10  included  all 
the  Gulf  States ;  it  then  slowly  extended,  with  diminishing  pressure,  into  the  South 
Atlantic  States,  and  at  11  p.  m.  of  the  3l8t  the  high  area  was  confined  to  the  coast 
stations  of  the  two  last-named  districts. 

^  No.  V. — ^The  pressure  rose  rapidly  in  rear  of  depression  No.  X  m  Manitoba  and  the 
Northwest  during  the  night  of  the  30th,  accompanied  by  cold  northerly  winds.  On 
the  31st  the  high  barometer  extended  over  the  Upper  Lake  region,  Lower  Missouri 
and  Upper  Mississippi  valleys.  The  farther  history  of  this  area  will  belong  to  the 
September  review. 

Areas  of  low  pressure  in  general, — ^Ten  areas  of  low  pressure  are  described  in  the  fol- 
lowing list,  of  which  six  only  were  sufficiently  well  defined  to  justify  the  charting  of 
their  tracks,  as  given  on  Map  No.  I:  The  charted  tracks  of  centers  of  areas  of  low 
barometer  show  that  the  storms  of  this  month  were,  in  general,  confined  to  the  North- 
ern States  of  the  Union,  and  show  a  decided  correspondence  with  those  of  previous 
years.  There  are  three  cases  where  the  fall  of  the  barometer  on  the  North  Pacific 
coast,  taken  in  connection  with  the  preceding  and  subsequent  wind-diroctions,  justify 
the  belief  that  the  corresponding  areas  of  depression  moved  from  the  Pacitio  slope 
over  the  Rocky  Mountains  into  the  plateau  east  of  these  mountains  and  north  of  the 
Platte  Biver,  where  their  further  history  is  given  in  Nos.  Ill,  IX,  and  X. 
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No.  I. — ^This  depression  was  desciil)e(l  as  No.  VIII  in  the  July  review.  The  center  of 
low  pressure  was,  on  the  Ist,  in  Canada,  and  there  is  not  sufficient  data  to  justify  the 
charting  of  its  track.  It  disappeared  in  advance  of  high  pressure  No.  II.  The  amount 
of  precipitation,  within  the  limit's  of  the  map,  was  unusually  small. 

No.  II. — There  was  a  marked  fall  of  the  harometer  in  the  South  Atlantic  States  on 
the  2d,  which  district  was  then,  in  all  probahility,  in  the  northwest  quadrant  of  an 
extensive  depression,  whose  center  was  off  that  coast,  and  in  or  near  the  Gulf  Stream. 
Northeast  winds  prevailed  from  New  York  to  Florida.  The  depression  moved  along 
the  Atlantic  coast,  accompanied  hy  northeast  winds,  backing  to  northwest,  until  the 
afternoon  of  the  4th,  when  the  pressure  was  lowest  in  Nova  Scotia.  At  this  time,  it 
was  apparently  merged  with  the  low  area  described  as  No.  I,  which  joined  it,  moving 
in  a  southeasterly  direction  over  the  Saint  Lawrence  Valley.  Light,  but  cold,  rains 
fell  at  the  Atlantic  coast  stations.  Its  track  cannot  be  traced  with  sufficient  accuracy 
to  chart. 

No.  III. — On  the  Ist  and  2d  the  barometer  was  low  in  British  Columbia  and 
Washington  Territory.  On  the  2d  the  winds  in  the  Lower  Missouri  Valley  shifted  to 
southerly,  and  on  the  3d  and  4th  the  same  shift  took  place  in  the  Upper' Mississippi 
Valley.  The  lowest  pressure  was  in  Dakota  on  the  4th.  The  barometer  rose  in  Man- 
itoba on  the  5th,  with  northwest  winds  in  rear  of  this  depression.  On  the  6th  south- 
erly winds  prevailed  from  the  Gulf  and  South  Atlantic  coast  to  the  Lake  region, 
while  cold  north  and  west  winds  were  blowing  in  the  Northwest.  On  the  7th  the  wind 
directions  showed  that  the  lowest  pressure  was  north  of  Lake  Superior.  On  the  8th 
the  lowest  barometer  was  central  north  of  Lake  Huron.  Up  to  this  time  its  path  had 
been  too  indefinite  to  be  charted;  it  then  slowly  progressed  in  a  southeasterly  direction, 
central  in  Ontario,  Canada ;  it  then  moved  with  an  easterly  track  over  New  England, 
and  disappeared  off  the  coast  of  Nova  Scotia  on  the  11th.  It  was  accom\)anied  on  the 
9th  and  10th  by  general  rains  in  the  Lake  region.  Middle  States,  and  New  England, 
which  were  the  more  abundant  after  the  winds  had  shifted  to  colder  north  and  west. 

No.  IV. — The  northerly  winds  that  had  been  blowing  in  the  Northwest  in  rear  of 
depression  No.  Ill,  shifted  on  the  9th  and  10th  to  a  warmer  southerly  in  advance  of 
the  low  area  now  to  be  dC'Scribed.  On  the  10th  the  winds  in  Dakota  and  Wyoming 
shifted  to  colder  northerly,  and  at  11  p.  m.  of  this  date  the  lowest  pressnre  was  near 
Omaha ;  up  to  this  hour  no  recorded  precipitation  accompanied  this  depression,  but  on 
the  11th  light  rain  generally  fell  in  Tennessee,  the  Ohio  and  Upper  Mississippi  Valleys 
and  Lake  region.  On  the  12th  the  lowest  pressnre  was  in  the  Upper  Lake  region, 
but  its  tr&ck  is  too  indefinite  to  be  charted  on  that  day.  On  the  13th  the  center  of 
the  depression  appears  to  have  been  in  Southern  Michigan  or  Northern  Indiana  or 
Ohio.  On  the  14tn  the  lowest  pressure  was  over  the  Lake  region,  but  its  track  cannot 
be  accurately  charted.  On  the  15th  the  low  area  moved  across  the  Middle  States,  and 
on  the  16th  along  the  New  England  coast.  This  depression  was  unusually  sluggish 
in  its  progress  to  the  east,  and  especially  so  over  the  Lake  region,  where  it  was  de- 
tained for  four  days.  The  high  temperature  that  prevailed,  with  moist  southerly 
winds,  in  its  southeast  quadrant  during  its  progress,  had  much  to  do  in  raising  the 
temperature  of  the  Atlantic  States  above  the  mean  for  the  month.  Copious  rains  fell 
from  the  Mississippi  River  to  the  Atlantic  coast,  and  apparently  with  equal  frequency 
and  abundance  in  the  east,  south,  and  west  quadrants  of  this  depression. 

No.  V. — On  the  15th  the  winds  in  Dakota  and  Nebraska  shifted  to  southerly  in  ad- 
vance of  a  depression  then  developing  in  Montana.  By  the  16th  the  winds  in  the 
Northwest  had  shifted  to  the  north  and  west,  in  rear  of  this  low  pressure,  which  passed 
beyond  our  stations  into  Canada,  north  of  Lake  Superior.  Light  rain  accompanied 
this  low  area,  which  mostly  fell  in  the  southwest  quadrant  after  the  veering  of  the 
winds  to  colder  northwest. 

No.  VI. — On  the  17th  a  trough  of  low  pressure  extended  from  Lake  Superior  to 
Kansas,  with  opposing  southerly  and  northerly  winds.  This  low  area  remained  nearly 
stationary  in  position,  and  was  by  the  18th  filled  up  by  the  inflowing  currents  of  air. 
Light  rain  fell  on  these  two  days  in  the  Northwest  and  Lake  region.  No  track  is 
charted. 

No.  VII. — On  the  afternoon  of  the  .18th  a  low  pressnre  apparently  developed  in  the 
plat«an  east  of  the  Rocky  Mountains  and  north  of  the  Platte  River.  On  the  19th,  the 
winds  in  Wyoming  had  vefered  to  colder  northwest,  and  the  center  of  the  low  area 
was  in  Dakota.  On  the  20th  the  low  area  moved  slowlv  to  the  east.  On  the  after- 
noon of  the  21st,  a  trough-like  depression  extended  from  the  Upper  Lake  region  to  the 
West  Gulf  States,  into  which  blew  cold  northerly  and  warm  southerly  winds,  giving 
rise  to  copious  showers  that  fell  from  the  Lake  region  to  the  Gulf.  On  the  aft-emoon 
of  the  22d,  the  trough  of  lowest  pressure  extended  from  Lake  Erie  to  the  East  Gulf, 
with  abundant  precipitation,  confined  in  general,  to*  the  limits  of  the  isobars  of  lowest 
barometer.  On  the  i^,  the  isobars  of  lowest  pressure  assumed  the  more  usual  elliptical 
form,  remaining  nearly  stationary  over  the  Ohio  Valley  and  Lake  region.  For  several 
days  the  barometer  had  been  slowly  rising  at  the  center  of  the  depression,  and^  on 
the  24th  and  25th,  being  filled  up  by  the  inflowing  air,  it  ceased  to  exist  as  a  low 
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pressure.  On  the  23d  and  24th  abundant  rain  fell  in  the  Middle  States  and  New 
England — the  east  quadrant  of  the  depression.  From  the  22d  to  the  24th,  its  move- 
ments were  so  slow  that  the  probable  track  of  low  barometer  can  only  be  charted  by 
a  broken  line,  which  extended  on  the  23d  nearly  to  Tennessee.  This  is  the  second 
instance  in  this  month  when  the  lakes  appear  to  have  exercised  a  detaining  influence 
on  the  movement  of  translation  of  a  low  area  to  the  east.  In  this  depression,  as  well 
as  No.  IV,  rain  fell  in  equal  abundance  in  the  east,  south  and  west  quadrants  of  the 
low  area,  which  is  an  unusual  circumstance  in  storms  of  the  United  States,  in  the  lati- 
tndes  where  the  tracks  of  these  low  barometers  are  charted. 

No.  VIII. — On  the  23d  and  24th  a  slight  depression  moved  from  Dakota  in  a  north- 
easterly direction  to  the  north  of  Lake  Superior ;  it  only  possessed  features  of  little 
interest,  and  was  rapidly  followed  bv  depression  No.  IX ;  its  track  is  not  charted. 

No.  IX. — On  the  23d  and  24th  the  barometer  was  low  in  Oregon  and  British  Colum- 
bia, and  the  wind  directions  show  that  this  depression  had  advanced  on  the  25th  into 
Montana  and  Dakota.  On  the  26th  and  27th  cold  northwest  winds  blew  in  Dakota 
and  Manitoba,  while  southerly  winds  prevailed  from  the  Gulf  to  the  Lake  region. 
On  the  28th  this  depression,  whose  charted  track  is  confined  to  the  Northwest,  was 
filled  by  air  inflowing  from  the  high  areas  to  the  north  and  south  of  it  respectively. 
While  it  existed,  abundant  rain  feu  in  its  eastern  quadrant,  where  heavy  thunder- 
storms where  generally  reported. 

No.  X. — On  the  28th  the  barometer  fell  at  the  North  Pacific  coast  stations.  On  the 
29th  this  depression  crossed  the  Rocky  Mcuntains,  and  there  was  a  rapid  fall  of  the 
barometer  in  the  Northwest,  where  the  northerly  winds  that  had  been  closing  up  the 
rear  of  depression  No.  IX  shifted  to  warmer  southerly.  At  4.35  p.  m.  of  the  30th,  the 
lowest  pressure  was  in  Minnesota,  and  colder  northwest  winds  had  begun  to  blow  in 
Manitoba.  At  7.35  a.  m.  of  the  31st  the  lowest  pre^wure  extended  in  a  trough  from 
Lake  Superior  to  Nebraska  between  the  two  areas  of  high  barometer,  one  on  the  South 
Atlantic  coast,  and  the  other  rapidly  advancing  with  cold  northerly  winds  from  the 
British  Possessions.  At  lip.  m.  the  center  of  lowest  pressure  had  moved  into  the 
Saint  Lawrence  Valley  near  Montreal.  Considerable  rain  fell  in  the  southeast  quad- 
rant of  this  depression,  but  was  rapidly  followed  by  clearing  weather,  due  to  the  cold 
dry  air  furnished  by  the  northwest  winds.  Its  track  shows  that  the  velocity  of  the 
center  of  low  barometer  was  much  the  greatest  of  any  storm  during  the  month.  The 
further  history  of  this  low  area  will  belong  to  the  September  Review. 

TEMPERATURE  OF  THE  AIR. 

Im  general. — ^The  general  distribution  of  temperature  for  the  month  is  shown  by  the 
isotherms  on  Chart  IL  A  comparison  with  the  averages  for  August  during  the  past 
seven  years  shows  that  the  temperatures  have  been  from  one  to  two  degrees  above  the 
normal  throughout  the  Gulf  and  Atlantic  States,  Saint  Lawrence  Valley,  Lake  region 
and  Minnesota,  but  have  been  about  normal  in  the  Ohio,  Mississippi,  and  Missouri 
Valleys.  On  the  Pacific  coasi^  the  monthly  mean  for  San  Diego  is  six  degrees  below 
the  average ;  at  San  Francisco  it  is  about  normal,  and  at  Portland,  Oreg.,  two  degrees 
above. 

Monthly  mean  temperatures  at  special  points  have  been  as  follows :  Mount  Washington. 
480.9. 

If ojcinuiin  and  minimum  temperatures. — Maximum  temperatures,  at  Signal-Service 
stations,  above  95°,  have  been  reported  as  follows:  96°,  Savannah,  New  Orleans, 
Leavenworth,  Salt  Lake  City ;  97°,  Augusta,  Galveston ;  98°,  Montgomery,  Fort  Gib- 
son, Fort  Sill,  Boise  City,  Winnemucca :  99°,  Mobile,  Vicksburg,  Shreveport,  Denver; 
100°,  Indianola,  Jacksborough,  Concho,  Dodge  City ;  102°  Denison,  North  Platte;  103°, 
Corsicana,  Red  Bluff,  Visalia;  104°,  Brackettville ;  108<^,  San  Antonio;  112°,  Yuma; 
116°,  Stanwix.  From  stations  not  include<l  in  Signal  Service,  extreme  temperatures  have 
also  been  reported  as  follows:  100°  at  Fort  Rice,  Dak.,  Independence,  Iowa;  101°  at 
Atlanta,  Ga. ;  102°  at  Baton  Rouge,  La.,  Chepachet,  R.  I.,  Gilmer,  Clarkesville,  and 
Melissa,  Tex. ;  103°  at  Fort  McKavett,  Tex. ;  104°  at  New  Ulm  and  Mesquite,  Tex. ; 
105°  at  Fort  Lyon,  Colo. ;  108°  at  Fort  McPherson,  Nebr.,  Fresno,  Cal. 

Minimum  temperatures  below  45° :  44°,  Cheyenne,  Marouette ;  43°,  Boise  City ;  41°, 
Breckenridge  ;  40°,  Pembina ;  36°,  Winnemucca.  It  will  be  seen  that  all  the  minima 
occurred  north  of  the  forty-first  parallel  of  latitude  and,  excepting  the  one  on  Lake 
Superior,  west  of  the  ninety-sixth  degree  of  longitude. 

The  maximum  temperatures  of  the  month  occurred,  in  a  general  way,  as  follows :  From 
the  1st  to  the  7th,  in  the  Gulf  States,  Indian  Territory,  Georgia,  Tennessee,  the  Ohio 
Valley,  and  Lower  Lake  region ;  from  the  17th  to  the  24th,  in  Minnesota,  the  Lake 
region,  and  New  England ;  on  the  28th  and  29th,  in  New  England  and  the  Middle 
States,  and  on  the  ^Wtn  and  31st,  in  the  Missouri,  Central  Mississippi,  and  Ohio  Valleys 
and  interior  of  the  Southern  States. 

The  minima  occurred  on  the  2d  and  3d,  along  the  New  England  coast ;  on  the  4th, 
lihy  and  6tb,  over  the  Lake  region,  Middle  States,  and  New  England;  from  the  15th 
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to  the  19th,  in  the  Southern  States  and  Ohio  Valley ;  from  the  22d  to  tho  26th.  over 
the  Western  plains  and  Mississippi  Valley,  and  on  the  31st  in  Northern  New  York  and 
New  England. 

Ranges  of  temperature. — The  largest  monthly  and  dinmal  ranges  have  been,  re- 
spectively, as  follows:  Winnemucca,  monthly,  66°,  diurnal,  48°;  S^ise  City,  55°, 39°; 
North  Platte,  54°,  41° ;  Denver,  52°,  45° ;  Visalia,  51°,  44° ;  Pembina,  49°,  38° ;  Breck- 
enridge,  49°,  42°  ;  Roseburg,  47°,  40°  ;  Red  Bluff*,  47°,  39° ;  Salt  Lake  City,  47°,  25° ; 
Cheyenne,  47°,  43° ;  North  Platte,  47°^  33° ;  Yankton,  47°,  31°.  The  least  monthly 
and  diurnal  ranges  have  been,  respectively :  Key  West,  17°  and  16° ;  Cape  Hatteras, 
21°,  16° ;  Wood^s  Holl,  22°,  15° ;  Charleston,  22°,  17° ;  New  Orleans,  23°,  16° ;  San 
Francisco,  23°,  19° ;  San  Diego,  24°,  19° ;  Cape  May,  24°,  17° ;  Cape  Henry,  25°,  19° ; 
Jacksonville,  25°,  20°.  It  is  found,  by  comparison,  that  the  monthly  ranges  exceed  in 
general  the  diurnal  by  about  ten  degrees ;  that  the  least  ranges  occur,  without  excep- 
tion, at  sea-coaat  stations,  the  most  exposed  stations  having  the  least  ranges ;  and 
that  the  greatest  ranges  occur  at  the  more  elevated  stations,  especially  in  the  region 
north  of  the  fortieth  parallel  and  west  of  the  ninety-sixth  meridian. 

Frosts  were  observed  as  follow*:  On  the  Cth,  at  Denver,  Colo.;  13th,  at  Logansport, 
Ind.,  and  Cape  May;  22d  and  23d,  at  Fort  Madison,  Iowa;  26th,  Camp  Halleck,  Nev., 
and  Virginia  City,  Mont. ;  27th,  Bismarck.  Dak. ;  31st,  Toledo,  Ohio,  and  nightly  at 
Halleck  Station,  Central  Pacific  Railroad,  Nev.,  and  Summit,  Colo. 

Ice. — The  formation  of  ice,  rather  than  frosts,  was  reported  from  Halleck  Station, 
Nev.,  nightly  during  latter  part  of  month. 

PRECIPITATION. 

In  general. — The  general  distribution  of  rain  for  the  month  is  shown  on  Chart  No. 
III.  The  table  in  the  lower  left-hand  comer  gives  the  precipitation,  in  the  various 
districts,  by  which  it  will  be  seen  that  there  has  been  quite  a  large  deficiency  in  the 
Middle,  South  Atlantic,  and  Gulf  States,  and  in  Minnesota,  while  a  slight  excess  is  re- 
ported in  Tennessee  and  the  Upper  Lake  region.  It  is  a  notable  feature  of  the  precip- 
itation for  this  month,  that  the  most  of  it  has  occurred  during  heavy  showers  of  short 
duration  and  over  quite  limited  areas,  thus  giving  to  certain  districts  an  excess,  at  th(v 
expense  of  the  surrounding  country.  Considerably  over  the  average  amount  has  fallen 
in  Oregon,  but,  with  one  exception  of  0.03,  no  rain  is  reported  in  California. 

Speaal  heavy  rains. — The  following  are  the  most  notable  cases  of  heavy  rains  that 
have  been  reported:  Ist^  Key  West,  1.47;  Cape  Lookout.  3.85  inches  (1.50  inches  in 
ten  minutes).  2d,  Goldsboro*,  N.  C.  (2d  and  3d),  2.00  inches^  Weldon,  N.  C,  2.62 
inches;  Greenville,  N.  C.  (2d  and  3d),  5.69 inches.  3d,  Dodge  City,  Kans.,  2.42;  Cape 
Lookout,  3.10  inches.  6th,  Denver,  Colo.,  1.00  in  25  minutes;  Charleston,  1.27;  Keo- 
kuk, Iowa,  2.40 ;  North  Platte,  Nebr.,  1.84.  7th,  Portland,  Me.,  2.36 ;  Fort  Gibson,  Ind. 
T.,  1.94;  Fort  Sill,  Ind.  T.,  1.21  inches;  Goldsboro',N.  C,  2.50  inches.  8th,AugU8U, 
Ga.,  1.82;  Memphis,  Tenn.,  2.78;  Escanaba,  Mich.,  1.27  inches  in  20  minutes;  Rio 
Grande,  Tex.,  2.65  inches;  Forsyth,  Ga.,  2.50  inches,  over  2  inches  falling  in  45  min- 
utes; Brookhaven,  Miss.,  2.10  inches.  9th,  Portland,  Me.,  2.15;  Wilmington,  N.  C, 
2.84 ;  Orono,  Me.  (9th  and  10th),  2.30  inches.  10th,  Eastport,  Me.,  2.12.  ilth,  North 
Platte,  Nebr.{(in  30  minutes),  2.00.  12th,  Cape  May,  N.  J.,  2.10;  North  Platte,  Nebr., 
1.44.  13th,  New  Haven,  Conn.,  2.75.  14th,  Newark,  N.  J.  Alpena,  Mich.,  2.50; 
Tybee  Island,  2.02.  15th,  Portsmouth,  N.  C,  2.29 ;  Freehold,  N.  J.,  2.48 inches.  16th, 
Mount  Washington,  N.  H.,  2.90.  18th,  Hartford,  Conn.,  3.45  inches ;  Tybee  Island,  1.80. 
19th,  Tybee  Island,  2.45.  20th,  Oregon,  Me.  (20th  and  21st),  3.45  inches;  Emerson, 
Nebr.,  2.10  inches;  Howard,  Nebr.,  2.02  inches;  Wolfboro*,  N.  H.,  2.60 inches;  Tabor, 
Iowa,  2.61  inches.  21st,  Corsicana,  Tex.,  2.01;  Fort  Gibson,  Ind.  T.,  1.42;  Denison, 
Tex., 1.16;  Jacksboro', Tex.,  2.01;  Louisville,  HI.,  2.00 inches;  Beloit,  Wis.,  2.00 inches. 
22d(22d  and  23d,  Nashville,  Tenn.,  2.80);  Saint  Mark's,  Fla.,  3.95;  Savannah,  Ga., 
1.92;  Martinsville,  111.,  2.52  inches;  Spiceland,  Ind.,  2.17  inches.  23d,  Wilmington, 
N.  C.,  3.51;  Alpena,  Mich.  (23d  and  24th),  4.57;  Alpena,  Mich.,  3.36  inches  (1.07 
inches  in  35  minutes) ;  Martinsville,  111.,  2.03  inches.  24th,  Trenton, N.  J.,  4.30  inches. 
25th,  Albany,  N.  Y.,  1.63;  New  London,  Conn.,  2.37  (25th  and  26th);  Mount  Washing- 
ton (25th  and  26th),  3.83;  Portland,  Me.  (Fort  Preble),  25th  and  26th,  2.20  inches; 
Atco^  N.  J.,  2.68  inches;  Lunenburg,  Vt.  (25th  and  26th),  2.60  inches;  Tabor,  Iowa, 
3.00  inches;  Mystic,  Conn.,  4.00  inches;  Somerset,  Mass.,  2.28  inches;  Fall  River, 
Mass.  (25th  and  26th),  2.60  inches ;  Springfield,  Mo.,  2.00  inches  (in 20  minutes).  26th, 
Newport,  R.  I.,  1.97;  Breckenridge,  Minn.,  1.53;  Nora  Springs,  Iowa  (26th  and  27th), 
2.40  inches.    27th,  La  Crosse,  Wis.  ,2.55 ;  Boonsboro',  Iowa  (27th  and  2«th),  5. 15  inches. 

"Tenn., 
Milwaukee, 

Minn.,  1.83.  31st,  Norfolk,  Va.,  1.75 ;  Cleveland,  Ohio,  2.59 ;  Detroit,  Mich.,  2.02 ;  Erie, 
Pa.,  1.11;  Port  Huron,  Mich.,  1.22;  Sanausky,  Ohio,  2.80;  Toledo,  Ohio,  1.74;  Mar- 
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tinsville,  III.,  2.75  inches;  Painesville,  Ohio,  2.80  inches;  Hudson,  Ohio,  3.40  inches; 
Venice,  Ohio,  2.10  inches;  Cleveland,  Ohio,  2.07;  Manitowoc,  Wis.,  2.19  inches. 

SnuUl  monthly  rain^falU, — The  following  stations  report  small  rain-falls :  In  Cali- 
fornia: San  Francisco,  Sacramento,  Visalia,  Los  Angeles,  and  San  Diego  report  no 
rain-fall;  Red  Bluff,  0.0*.$;  in  Arizona:  Yuma,  0.06;  Stanwix,  0.13;  in  Nevada:  Win- 
nemncca,  0.00 ;  Pioche,  0.18 ;  Salt  Lake  City,  Utah,  0.28 ;  Roseburg,  Oreg.,  0.25 ;  Boise 
City,  Idaho,  0.09;  in  Texas:  Stockton,  0.37;  Eagle  Pass,  0.35:  Edinburg,  0.11;  Fred- 
ericksburg, 0.19;  Costroville,  0.00;  Shreveport,  La.,  0.20;  intlie  Middle  States,  Balti- 
more, 0.64 ;  Philadelphia,  0.66 ;  in  the  Province  of  Ontario,  Canada,  Port  Stanley,  0.98 ; 
Toronto,  0.12,  and  Kingston,  0.47. 

Lar^monthly  rain-faUa. — Rain-falls  of  7  inches  or  more  are  reported  as  follows:  Mount 
Washington.  11.11;  in  Florida:  Daytoua,  10.77 ;  Punta  Rassa,  8.33;  Saint  Mark's,  7.90, 
and  Saint  Augustine,  7.05.  North  Carolina:  Wilmington,  10.46;  Greenville,  9.10. 
Brookhaven,  Miss.,  8.15;  Boonsboro',  Iowa,  10.00;  Martinsville,  111.,  7.74;  in  Michi- 
gan :  Alpena,  7.99 ;  Detroit,  7.28 ;  Fort  Wayne,  7.75.  In  Maine :  Portland,  7.90 ;  Corn- 
ish, 7.45  ;  and  Chatham,  N.  B.,  7.48. 

Droughts, — Droughts,  injurious  to  vegetation,  have  been  reported  as  follows  :  Michi- 
gan— Salem,  22d,  **  The  most  severe  drought  known  here  for  some  time,  rendering  plow- 
ing impossible,  terminated,  but  present  showers  will  put  ground  in  good  condition  ;-' 
North  port,  *  *  Corn  and  early  potato  crops  inj  iired  by  drough  t. "  Maryland — Baltimore, 
25th,  "  In  the  country  around,  corn  is  suffering,  grass  badlj^  burned,  small  streams  and 
wells  failing;  Druid  Lake  lower  than  at  any  time  since  1872;"  Hartbrd  County, 
drought  of  greater  or  less  severity.  Pennsylvania?— Philadelphia,  records  smallest  rain- 
fall for  seven  years.  Ohio  and  Indiana — ^in  northern  portions,  *  ^Especially  dry  summer ; 
considerable  portion  of  corn-crop  utterly  hopeless ;"  Ringgold,  com,  potato,  tobacco 
and  fmit  crops  injured;  Westerville,  corn-crop  suffering.  Iowa — Kockford,  12th, 
**  Crojjs  suffering ;"  Cresco,  16th,  "  Country  all  parched  up ;  com  and  vegetables  nearly 
destroyed;*'  Gutenberg,  "  Corn  damaged  by  dry  weather;"  Nora  Springs,  drought  con- 
tinued until  the  20th,  injuring  potatoes  and  com.  Texas — Clarksville,  cotton  growth 
checked  by  ten  weeks'  drought.  Virginia — ^Wytheville,  "Drougbt  severe,  ground 
too  hard  to  plow."     Tennessee — Knoxville,  "  Late  crops  injured  by  drought." 

Floods. — New  Jersey — 16th,  railroad  track  at  Carpenterville  flooded ;  24th,  Trent-on, 
"  Doin^  much  damage  and  delaying  almost  all  trains."  New  York — 15th,  Albany,  base- 
ments flooded  and  much  damage  to  new  buildings  and  excavations.  Connecticut — 
New  Haven,  13th,  damage  to  cellars,  &c.;  New  London,  25th,  damage  to  railroads 
1250,000.  New  Hami>shire — Mount  Washington,  26th,  "  Bridges  in  valleys  around  base 
of  mountain  washed  away."  Missouri — Saint  Louis,  31st,  streets  flooded,  Iron  Mount- 
ain railroad  track  submerged. 

Hailstorms — Hail  has  been  reported  as  follows:  2d,  Bismarck,  Dak.;  3d,  Summit, 
Colo. ;  5th,  Breckenridge,  Minn.,  North  Argyle,  N.  Y. ;  6th,  Denver,  Colo.,  Monticello, 
Iowa;  7th,  Portland,  Me.,  Mount  Waahington,  N.  H.,  Cheyenne,  W.  T.,  Lunen- 
burg, Vt;  8th,  Escanaba,  Mich.,  North  Argyle,  Hect^ir  and  Starkey,  N*  Y. ;  10th, 
Owasco  and  Albany,  N.  Y.,  Mount  Washington,  N.  H.,  Erie,  Pa.,  Woodstock,  Vt. ;  11th, 
Cordova,  111.,  Yankton,  Dak.,  Boonsboro',  Iowa;  12th,  Harrisburg,  Pa.,  Murphy,  N. 
C. ;  13th  Canterbury,  Del.,  Indianapolis,  Ind.,  Vevay,  Ind.,  Bethel,  Ohio;  15th,.8um- 
mit,  Colo. ;  16th,  in  northern  part  or  New  Jersey,  Lehman  and  Delaware,  Pike  County, 
Pa.,  Fort  Sanders,  Wash.  T.,  Como,  III.,  Genoa,'  Nebr.,  Oneida,  N.  Y. ;  17th,  near  Hous- 
ton, Tex.,  Saint  Louis,  Mo.,  Port  Bridger,  Wash.  T.,  Ringgold,  Ohio;  18th,  North 
Platte,  Nebr.,  Rockfonl,  Iowa,  near  Meiidon,  Mass.,  Jacksonburg,  Ohio,  Brownsville, 
Pa. ;  19th,  Camp  Hancock,  near  Wilkesbarre,  Pa.,  Fort  Sanders,  Wash.  T. ;  20th,  Em- 
erson and  Genoa,  Nebr.,  Oregon,  Mo. ;  21st,  Fallston,  Sandy  Springs,  and  near  Centre- 
ville,  Md.,  track  of  storm  two  to  three  miles  wide  and  nearly  ten  miles  long ;  great  dam- 
age to  com  and  fruit;  Deuison,  Tex,  Manitowoc,  Wis.,  Brookhaven,  Miss. ;  22d, 
Southington,  Conn. ;  25th,  Tabor,  Iowa,  Emerson,  Dc  Soto,  Plattsmonth,  Clear  Creek, 
and  Howard,  Nebr.,  Oregon,  Mo. ;  26th,  Linden,  N.  J. ;  28th,  Brookhjfveu,  Miss.,  De  Soto, 
Nebr.,  Beloit,  Wis. ;  29th,  Amoskeag,  N.  H.,  Austin,  Tenn. ;  30th,  Summit,  Colo. ;  21st^ 
Sandusky,  Cleveland,  Painesville,  Venice,  Ohio,  Milford,  Ind.,  Detroit,  Mich.  Hail 
was  reported  on  the  summit  of  Pike's  Peak  on  14  days. 

Large  hail-stones. — 8th,  at  Escanaba,  stones  unusually  large.  9th,  Gloucester,  near 
Ottawa.  Ontario,  Canada,  weighed  3  ounces,  completely  destroying  crops.  19th,  Camp 
Hancock,  Wilkesbarre,  Pa.,  large  as  marbles.  21st,  Contreville;  Md.,  one  weighing 
one-foorth  of  a  pound.  29th,  Austin,  Tex.,  large  hail-stones,  damaging  tobacco  and 
com.  31st>,  Cleveland,  Ohio,  half  inch  to  one  and  a  quarter  inch  in  diameter ;  Detroit, 
half  inch  in  diameter. 

Snow. — Snow  was  reported  on  ten  days  on  the  summit  of  Pike's  Peak,  Colo. 

Rainff  days. — The  number  of  days  on  which  rain  has  fallen,  as  recorded  by  Signal 
Service  observers,  ranges  as  foUows:  New  England,  9  to  19;  Middle  Atlantic  States, 
8  to  14;  South  Atlantic  States,  10  to  16;  East  Gulf  States,  6  to  16;  West  Gulf  States, 
1  to  7;  Tennessee  and  the  Ohio  Valley,  8  to  12;  Missouri  Valley,  9  to  10;  Upper  Mis- 
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sissippi  Valley,  2  to  12;  Upper  Lake  region,  7  to  16;  Lower  Lake  region,  9  to  17; 
Rocky  Mountain  stations,  3  to  13 ;  California,  0  to  2. 

Cloudy  days. — The  number  of  cloudy  days,  reported  during  the  month  by  voluntary 
observers  and  Army  surgeons,  ranges  about  as  follows :  New  £ngland,  4  to  13 ;  Middle 
Atlantic  States,  1  to  11 ;  South  Atlantic  States,  0  to  5;  East  Gull  States,  1  to  7;  West 
Gulf  States,  0  to  3 ;  Tennessee  and  Ohio  Valley,  0  to  ti  ;  Lower  Missouri  Valley.  0  to  4 ; 
Upper  Mississippi  Valley,  0  to  7 ;  Lake  region,  0  to  11 :  Rocky  Mountain  stations,  0  to 
7 ;  Califomia,  1  to  7. 

RELATIVE   HUMIDITY. 

The  average  relative  humidity  for  the  month  ranges  about  as  follows :  New  England, 
71  to  88;  Middle  Atlantic  States,  61  to  78;  South  Atlantic  States,  69  to  78;  East  Gulf 
States,  58  to  81;  West  Gulf  States,  55  to  67;  Tennessee  and  Ohio  Valley,  64  to  69; 
Lower  Missouri  Vallev,  63  to  66;  Upper  Mississippi  Valley,  56  to  70;  Upper  Lakes,  64 
to  75 ;  Lower  Lakes,  63  to  73 ;  California,  32  to  79. 

High  stations,  not  corrected  for  elevation,  report  as  follows :  Mount  Washington, 
88;  North  Platte,  57;  Cheyenne,  37;  Denver,  35;  Santa  Fd,  37;  Salt  Lake  City,  •^. 

WINDS. 

In  general. — The  prevailing  winds  at  Signal  Service  stations  are  shown  by  arrows  on 
Chart  No.  II.,  trom  which  it  will  be  seen  that  the  prevailing  winds  were  southerly 
throughout  the  Atlantic  States  and  west  of  the  Mississippi,  tending  to  westerly  in  the 
former  and  to  easterly  in  the  latter  district.  Throughout  the  Mississippi  and  Ohio 
Valleys,  Tennessee  and  Lake  region,  the  winds  were  northerly,  tending  to  westerly, 
especially  over  the  Lower  Lakes,  Ohio  Valley,  and  Tennessee.  On  the  Pacific  coast 
the  prevailing  winds  were  northerly  or  westerly. 

Total  movements. — ^The  largest  total  movements  have  been  as  follows:  Mount  Wash- 
ington, 13,075  miles;  North  Platte,  9,591;  San  iYancisco,  8,923;  Cape  May,  8,260; 
Dodge  Citv,  8,127.  The  smallest  movements  have  been  as  follows:  Indianapolis, 
2,012;  Lynchburg,  2,026  ;  Augusta,  2,107;  Nashville,  2,247 ;  Springfield,  2,320. 

The  highest  velocities  in  miles  per  hour  have  been  as  follows :  5th,  Breckeniidge, 
50  miles;  6th,  Denver,  75;  North  Platte,  60;  7th,  Cape  Lookout,  60;  2lst,  Cam- 
bridge, 50 ;  28th,  North  Platte,  66 ;  29th,  Morgantown,  59. 

Local  storms f  tornadoes,  A-c,  have  been  reported,  as  follows  (unless  specially  noted, 
it  is  understood  that  the  following  list  of  high  winds  includes  only  local  storms,  and 
not  such  gales  as  prevailed  simultaneously  over  a  large  region) :  6th,  about  4.50  p. 
m.,  a  severe  hail-storm  visited  Denver,  Colo.,  lasting  about  twenty  minutes.  For 
about  three  minutes  the  wind  blew  from  the  northwest  at  the  rate  of  75  miles  per 
hour,  tearing  oft' portions  of  the  roofs  of  the  jail  and  Broadway  school  building.  The 
rain-fall  was  the  heaviest  experienced  for  several  yeai*s,  amounting  to  one  inch  in  25 
minutes,  flooding  cellars  and  doing  considerable  damage  to  stocks.  Hail  commenced 
at  5  p.  m..  and  fell  for  8  minutes,  doing  extensive  damage  to  window-glass.  6th,  a 
severe  wind  and  rain  storm  occurred  at  Council  Bluffs,  Iowa,  between  2  and  3  o'clock 
a.  m.*,  coming  from  the  northwest.  The  new  building  of  the  Deaf  and  Dumb  In- 
stitution was  left  a  mass  of  ruins ;  the  roof  was  caught  up  bodily,  carried  to  the 
southeast  and  literally  torn  into  fragments,  one  piece,  weighing  not  less  than  five  tons, 
being  carried  40  rods,  while  other  pieces,  weighing  between  two  and  three  tons,  were 
carried  still  farther  away,  and  fragments  scattered  over  the  country  for  more  than  a 
mile.  To  give  some  idea  of  the  force  of  the  wind,  the  front  wall  of  the  main  building, 
having  a  stone  basement  2  feet  in  thickness,  is  said  to  have  been  moved  7  inches  at 
the  top,  gradually  decreasing  to  about  one  half  an  inch  at  the  base ;  the  brick  walls  of 
the  third  story  in  some  places  were  blown  entirely  down,  and  the  fourth  story  was  almost 
entirely  demolished.  The  buildings  in  the  rear  of  the  main  building  and  somewhat 
protected,  were  also  greatly  damaged ;  the  roofs  of  the  engine  and  gas  houses  being 
torn  away  and  two  chimneys  blown  down.  8th,  Starkey,  N.  Y.,  1  p.  ra.  Heavy  hail- 
stoi-m,  lasting  twenty  minutes;  came  from  NW. ;  path  one  mile  wide.  Hail-stones 
were  size  of  cherries.  Grape,  peach,  tobacco,  and  corn  crop  badly  damaged.  The  wind 
preceding  the  hail,  blew  down  trees,  took  tops  off"  grain-stacks,  &c.  9th,  Orrvillo, 
Ohio,  severe  hail-storm,  fields  of  com  destroyed,  the  stones  being  as  large  as  walnuts. 
10th.  A  tornado  visited  Coney  Island,  N.  Y.,  doing  considerable  damage  to  hot-els  and 
bathing-houses ;  several  beams  and  timbers  of  the  new  depot  were  also  torn  from  their 
positions  and  the  car-house  blown  level  with  the  ground.  11th,  early  this  morning  a 
severe  wind  and  hail  storm  visited  Cordova,  111.,  destroying  two  churches,  two  busi- 
ness houses,  several  dwellings,  and  doing  considerable  other  damage ;  at  Wolcott, 
near  Davenport,  Iowa,  six  horses  were  killed  by  lightning.  12th,  Jamestown,  N.  Y., 
at  1.15  p.  m.,  '^  during  a  thunder-storm,  a- ball  of  fire,  apparently  2  feet  in  diameter, 
entered  a  church,  killing  one  boy  and  severely  bumint;  several  persons ;  instantly  the 
whole  interior  of  the  building  grew  hot  and  dry,  the  air  hard  to  oreathe  and  supremely 
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oppressive."  12th)  Louisville,  Ky.,  2  a.  m.,  severe  thunder-storm,  doing  some  damage. 
14thy  New  York,  heavy  thunder-storm,  one  schooner  capsized  and  another  struck  by 
li^htnin^;  Clinton,  III.,  severe  storm,  completely  destroying  a  church,  school-house, 
mill,  ana  a  number  of  dwellings,  and  doing  great  damage  to  crops;  Stamford,  Conn., 
violenttemp€st,uprootingtree8,  blowing  down  fences,  destroying  crops,  track  of  devas- 
tation northeiisterly  and  aoout  half  a  mile  wide;  Ottawa,  Ontario,  Can.,  severe  thunder- 
storm, doiug  considerable  damage  to  buildings ;  at  Aylwin  a  school-house  was  struck 
and  damaged.  16th,  a  severe  hail  and  thunder  storm  passed  over  northern  part  of  New 
Jersey  ;  the  track  at  Carpeuterville  was  flooded  several  inches  deep  with  hail-stones 
and  water ;  at  Springtown,  one  child  was  killed  by  lightning  and  several  others  ren- 
dered insensible;  Glen's  Falls,  N.  Y.,  house  struck  by  lightning  and  one  person  killed. 
16th,  Concord,  N.  H.,  severe  thunder-storm,  during  which  several  persons  were 
stunned;  Guelph,  Ontario,  Can.,  heavy  and  prolonged  thunder-storm,  streets  flooded 
and  considerable  damage  to  goods  stored  in  cellars ;  one  man  was  killed  and  another 
stunned  by  the  lightning.  17th,  a  hpavy  hail  and  thunder  storm  raged  from  Houston, 
Tex.,  to  south  ot  Victoria.  18th,  Hartford,  Conn.,  12.10  to  6.30  p.  m.,  violent  wind 
did  much  damage  to  trees  and  chimneys.  Rain-fall,  3.45  inches,  flooding  stn^ets  and 
cellars.  18th,  Goffstown  Centre,  N.  H.,  4  p.  m.,  heaviest  thunder-storm  ever  known  ; 
Methodist  church  completely  destroyed,  loss  $4,000,  and  several  other  buildings 
damaged.  2l8t,  Chest ertown,  Kent  County,  Maryland,  a  violent  wind  and  hail  storm, 
extending  also  to  Queen  Anne's  County  ;  hail  stones,  large  as  hens'  eggs,  doing  much 
damage  to  orchards  and  window-glass.  2l8t,  about  4  p.  m.,  the  sixth  and  most  de- 
structive hail-storm  of  the  season  occurred  between  Centreville  and  Ruthsburg,  Queen 
Anne's  County,  Maryland,  coming  from  the  east  and  veering  to  southwest.  The  hail- 
stones were  as  large  as  hens'  eggs ;  one,  weighing  one-quarter  of  a  jwund,  killing 
poultry  and  breaking  the  leg  of  a  nog.  The  destniction  to  fruit  and  grass  amounts  to 
almost  a  total  loss,  while  the  corn  is  more  than  one-third  destroyed.  21  st,  Oconto, 
Wis.,  severe  squall,  doing  damage  to  shipping  in  harbor.  24th,  a  severe  thunder-storm 
visited  Rochester,  Charlotte,  and  Summerville,  Monroe  County^  New  York,  during 
which  the  lightning  stiuck  several  buildings,  stunning  and  burning  a  number  of  per- 
sons. A  violent  rain-storm  also  occurred  in  north  jiortion  of  Harford  County,  Mary- 
land, flooding  streams  and  carrying  away  bridges,  horses,  cattle,  and  sheep.  25th, 
Omaha,  Nebr.,  a  severe  wind  and  rain  storm  passed  over  Eastern  Nebraska  and  Kansas, 
blowing  a  hurricane  at  Omaha  about  3.30  a.  m.  Two  spans  of  the  Missouri  River 
bridge,  150  feet  each,  and  the  stable  of  the  Omaha  Omnibus  Company,  were  blown 
down.  At  Omaha,  the  toma<lo  advanced  irom  a  point  a  little  east  of  north  along 
the  course  of  the  river;  it  appears  that  the  atmospheric  commotion  was  at  flrst 
high  above  the  country,  and  when  the  sudden  fall  of  the  river-embankment  was 
reached  it  swooped  down  in  its  course,  spread  havoc  in  its  path,  and  as  suddenly  lifted 
itself  again  above  the  surrounding  country.  One  observer  says  he  saw  an  immense 
cloud  passing  down  the  river,  lifting  up  the  water  in  vast  quantities  and  whirling  it 
around  in  a  funnel-shape.  The  spans  destroyed  were  at  the  eastern  terminus  of  the 
bridge  :  the  wrought-iron  stringers  and  columns  of  the  bridge-spans  were  twisted  and 
bent  lite  so  many  pieces  of  paper  and  carried  partly  into  the  river  and  partly  against 
the  eastern  embaiiKment  of  tne  river,  on  the  south  side  of  the  bridge.  29th,  New 
London,  lightning  struck  bam  at  Fort  Trumbull,  killed  one  horse  and  set  bam  on 
fire.  Macon,  Ga.,  drayman  stnick  and  two  mules  killed  by  lightning.  30th,  Pitts- 
burgh, Pa.,  severe  wind  and  rain  storm,  during  which  buildings  and  trees  were 
damaged.  31st,  Saint  Louis,  Mo.,  heavy  wind  and  rain  storm,  doing  considerable 
damage  at  the  arsenal.  Detroit,  Mich.,  a  series  of  storms,  of  unusual  violence,  up- 
rooting trees,  &c.  Windsor,  Ontario,  violent  wind  and  hail.  Sandwich,  Ontario, 
tomaoo  moving  in  a  southeasterly  direction,  damaged  trees,  houses,  &c.  Toledo,  heavy 
wind,  rain,  and  hail  st-orm — ^hail  as  large  as  pigeons'  eggs;  wind,  36  miles  per  hour  at 
2  p.  ra.  CoUiuwood,  Cuyahoga  County,  Ohio,  new  chapel  totally  destroyed  by  wind- 
storm. Sandusky,  Ohio,  a  sent^s  of  violent  wind,  rain,  and  hail  storms  visited  this  city 
hail  as  large  as  musket^balls.  Cleveland,  Ohio,  a  most  severe  wind  and  hail  storm  sti*nck 
city  about  10  a.  m.,  hail-stones  fell  as  large  as  walnuts ;  trees,  flag-stafls,  churches,  &c., 
were  much  damaged.  About  11  a.  m.  the  wat«r  rose  in  the  lake,  at  the  mouth  of  the 
Cuyahoga  River,  about  3  feet,  and  flowed  rapidly  up  stream,  and  about  4  p.  m.  again 
fell  to  aoout  40  inches  below  its  normal  height;  at  the  government  pier  the  total 
change  in  the  water  is  reported  to  have  been  aoout  7  feet.  Pittsburgh,  Pa.,  severe 
wind  and  rain  storm,  damaging  roofs,  flooding  cellars,  &c.  Erie,  Pa.,  severe  storm, 
with  tremendous  sea  on  lake,  i  psilauti,  Mich.,  severe  storm,  damage  several  thousand 
dollars.     Adrian,  Mich.,  terrific  storm. 

VERIFICATIONS. 

IndkaHons, — ^The  detailed  comparison  of  the  tri-daily  weather  indications  with  the 
telegraphic  weather  reports  for  the  succeeding  twenty-four  hours  shows  a  general  per- 
centage of  omissions  of  0.5  per  cent.,  and  of  verifications,  of  82.7  per  cent.    Out  of 
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3,698  predictions,  2,260,  or  60.8  per  cent.,  have  been  fully  verified;  68G  or  18.3  per 
cent.,  nave  been  three-fourths  verified;  487,  or  13.1  per  cent.,  have  been  cne -half  veri- 
fied; 178,  or  4.8  per  cent.,  have  been  one-fourth  verified;  93,  or  2. 5  per  cent.,  havefailed. 
The  percentages  of  verifications  for  the  four  elements  have  been:  weather,  83.3;  wind, 
79.5;  temperature,  87.0;  barometer,  81.8.  The  percentages  of  verifications  by  geo- 
graphical districts  have  been:  New  England,  79.8:  Middle  States,  82.2;  i^outh  Atlan- 
tic States,  81.1;  East  Gulf  States,  81.6;  West  Gulf  States,  85.0;  Lower  Lake  re^on, 
85.8;  Upper  Lake  region,  82.3;  Tennessee  and  the  Ohio  Valley,  80.9;  Upper  Misaia- 
sippi  Valley,  83.2 ;  Lower  Missouri  Valley,  84.2. 

Cautionari/  signals, — During  the  month  38  cautionary  signals  have  been  displayed  at 
stations  on  the  Gulf  and  Atlantic  coasts,  and  on  the  lakes.  Forty  instances  of  high 
winds,  where  no  signals  were  displayed,  have  also  been  reported  from  these  stations. 
Telegraphic  communication  with  the  North  Carolina  coast  stations  was  re-establishe^l 
on  the  16th. 

NAVIGATIOX. 

Stages  of  water, — In  the  table  on  Chart  III  are  given  the  highest  and  lowest  readings 
on  the  river  gauges  for  the  month,  from  which  it  will  be  seen  that  a  general  fall  has 
taken  place  in  all  the  rivers,  averapng  in  the  Missouri,  Ohio,  and  Cumberland  Rivers 
from  2  to  4  feet;  in  the  Upper  Mississippi,  from  7  to  30  inches,  and  in  the  Lower  Mis- 
sissippi from  5  to  14  feet.  Occasional  slight  rises  have  occurred  in  consequence  of 
heavy  rains,  the  most  marked  occurring  in  the  Upper  Mississippi  during  the  last  few  days, 
and  in  the  Missouri  prior  to  the  2l8t,  when  a  large  portion  of  the  river  bank  between 
Fort  Leavenworth  and  Weston  was  washed  away. 

Low  water,  detrimental  to  navigation,  has  been  reported  as  follows:  In  the  Alleghany, 
so  low  as  to  preclude  navigation ;  on  the  9th,  the  Ohio  was  report-ed  shoaling  badly,  and 
navigation  has  continued  suspended  at  Pittsburgh  tliroughout  the  month ;  17th,' Lick- 
ing River  too  l5w  for  even  tow-boats;  Illinois  River  very  low  at  Kickapoo;  on  the 
14th,  navigation  was  reported  practically  closed  on  the  Yellowstone.  The  Upper 
Mississippi,  at  Keokuk,  was  so  low  that  boats  could  not  cross  Des  Moines  Rapids ;  at 
Saint  Louis,  on  the  14tn,  so  low  that  none  but  small  boats  could  pass  on  east  side  of 
.arsenal,  and,  same  date,  channels  at  Memphis  becoming  alarmingly  narrow  and  dan- 
gerous. New  Orleans,  20th,  great  trouble  to  regulate  packets  in  approaching  land- 
ings. On  the  23d,  the  Arkansas  fell  below  3  feet  at  Little  Rock.  On  the  18th,  the 
shipment  of  cattle  at  Shreveport  was  reported  over  until  a  rise  occurred.  Boats  from 
Savannah  to  Augusta  have  had  to  land  freight  several  miles  below  latter  place. 

TEMPERATURE  OF  WATER. 

In  general, — ^The  temperatnre  of  water,  as  observed  in  rivers  and  harbors,  is  shown 
in  the  table  on  chart  No.  II.  The  average  temperatures  have  been  lowest  at  Eastport, 
45^,  and  Marquette,  55® ;  and  highest  at  Shreveport,  90°  ;  Galveston,  88° ;  Key  West, 
88° ;  Augusta,  85°. 

Maximum  and  minimum  temperatures. — ^The  highest  maxima  have  been :  Shreveport, 
94° ;  Galveston,  92° ;  Key  West,  91° ;  and  lowest  minima :  Eastport,  44° ;  Dulutb,  45° ; 
Marquette,  52^'.  , 

Ranges  of  temperature, — The  least  ranges  have  been :  San  Francisco,  1° ;  Norfolk,  2° ; 
Eastport,  3° ;  Wilmington,  Charleston,  and  Cleveland,  4°. 

ATMOSPHERIC  ELECTRICITY. 

Thunder-storms  were  reported  at  stations,  in  the  respective  States,  as  follows :  Ist^ 
Alabama,  Michigan,  Florida,  Illinois,  Indiana,  Kansas,  Louisiana,  Mississippi,  Ten- 
nessee, North  Carolina,  Nebraska,  Missouri,  New  Mexico.  2d,  Dakota,  Georgia, 
Indiana,  Kansas,  Louisiana,  Mississippi,  Ohio,  Tennessee,  Texas,  North  Carolina, 
Michigan,  Florida.  3d,  Colorado,  Connecticut,  Louisiana,  Maine,  New  Jersey,  New 
York,  North  Carolina,  New  Hampshire,  Georgia,  Massachusetts,  Wyoming  Territory, 
Florida,  Minnesota.  4th,  Kansas,  North  Carolina,  Wyoming  Territory,  Florida,  New 
Mexico.  5th,  Dakota,  Maine,  Colorado,  Iowa,  Kansas,  Louisiana,  Missouri,  Nebraska, 
New  York,  Vermont,  South  Carolina,  Florida,  Minnesota.  6th,  Indian  Territory, 
Kansas,  Illinois,  Iowa,  Louisiana,  Mississippi,  Nebraska,  New  York,  Wisconsin,  Florida, 
Colorado,  Alabama,  Dakota.  7th,  Maine,  Michigan,  New  York,  Connecticut,  Illinois^ 
Indiana,  Kansas,  Louisiana,  Massachusetts,  Mississippi,  New  Jersey,  North  Carolina, 
Ohio,  Texas,  Vermont,  Rhode  Island,  Tennessee,  New  Hampshire,  Alabama,  Florida, 
Georgia,  Wisconsin,  Indian  Territory,  Wyoming  Territory.  8th,  New  York,  Connec- 
ticut, Florida,  Georgia,  Illinois,  Iowa,  Kansas,  Louisiana,  Maine,  Massachusetts, 
Mississippi,  Missouri,  Nebraska,  New  Hampshire.  New  Jersey,  North  Carolina,  Penn- 
sylvania, South  Carolina,  Tennessee,  Michigan,  Texas,  New  Mexico.  9th,  New  York, 
Connecticut,  Maine,  Massachusett'S,  New  Jersey^  Ohio,  Pennsylvania,  Vermont,  North 
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Carolina,  West  Virginia,  Geor^a,  Florida,  Dakota.  10th,  Massachusetts,  New  York, 
Conue«tient,  Dako^,  Florida,  Illinois,  Indiana,  Iowa,  Maine,  Nebraska,  New  Jersey, 
Pennsylvania^  Vermont,  New  Hampshire,  Missouri,  Utah.  11th,  Massachusetts,  Ne- 
braska, New  York,  Colorado,  Dakota,  Illinois,  Indiana^  Iowa,  Kansas,  Maine,  Missoari, 
Ohio,  Vermont,  Wisconsin,  Florida,  Michigan,  Wyoming  Territoiy.  12th,  New  York, 
Colorado,  Illinois,  Indiana,  Iowa,  Kansas,  Kentucky,  Maine,  Maryland,  Missoari,  New 
Jersey,  North  Carolina,  Ohio,  Pennsylvania,  Tennessee,  Vermont,  Virginia,  Wisconsin, 
Florida,  Michigan,  District  of  Columbia.  13th,  Dakota,  Georgia,  New  York,  Connec- 
ticut, Illinois,  Indiana,  Kansas,  Kentucky,  Maine,  Maryland,  Massachusetts,  New 
Jersey,  North  Carolina,  Ohio,  Pennsylvania,  South  Carolina,  Tennessee,  Texas,  Vir- 
ginia, Wisconsin,  Rhode  Island,  West  Virginia,  Florida,  Michigan,  Alabama,  Indian 
Territory,  District  of  Columbia.  14th,  New  York,  Wyoming  Territory,  Colorado, 
Connecticut,  Dakota,  Florida,  Georgia,  Illinois,  Indiana,  Louisiana,  Maryland,  Massa- 
chusetts, Mississippi,  New  Jersey,  Ohio,  Tennessee,  Vermont,  West  Virginia,  Michigan, 
Texas,  New  Mexico.  15th,  Dakota,  New  York,  Connecticut,  Indiana,  Maryland, 
Massachusetts,  New  Hampshire,  New  Jersey,  North  Carolina,  Ohio,  Pennsylvania, 
Virginia,  Tennessee,  West  Virginia,  Maine,  Florida,  Nebraska,  Michigan,  Texa-s,  New 
Mexico.  16th,  Indian  Territory,  Mainif,  Michigan,  New  York,  Connecticut,  Dakota, 
Florida,  Illinois,  Iowa,  Kansas,*^  Maryland,  Massachusetts,  Nebraska,  New  Hampshire, 
New  Jersey,  Ohio,  Pennsylvania,  Vermont,  Wisconain,  Greorgia,  Texas.  17th,  Con- 
necticut, Florida,  Illinois,  Indiana,  Kansas,  Maine,  Massachusetts,  Mississippi,  Missouri, 
Nebraska,  New  Hampshire,  New  York,  Pennsylvania,  Tennessee,  Texas,  Vermont, 
Wisconsin,  West  Virginia,  Michigan,  Indian  Territory,  North  Carolina.  18th,  Michi- 
gan, Connecticut,  Illinois,  Indiana,  Iowa,  Louisiana,  Maine,  Massachusetts,  New 
Hampshire,  New  Jersey,  New  York,  North  Carolina,  Texas,  Vermont,  Virginia,  Wis- 
consin, West  Virginia,  Georgia,  Florida,  Minnesota,  I<laho,  Dakota,  Colorado.  19th, 
Michigan,  New  York,  Maine,  Massachusetts,  Mississippi,  Ohio,  Pennsylvania,  Vermont, 
Virginia,  Wisconsin,  Indiana,  Georgia,  Wyoming  Territory,  Dakota.  20th,  Alabama, 
Dakota,  Indian  Territory,  Iowa,  Kansas,  Massachusetts,  Maine,  Nebraska,  Ohio, 
Pennsylvania,  West  Virginia,  Texas.  21st,  Florida,  Illinois,  Indiana,  Iowa,  Maryland, 
Massachusetts,  Mississippi,  Missouri,  New  Jersey,  Pennsylvania,  Virginia,  Wisconsin, 
Tennessee,  West  Virginia,  Texas,  Michigan,  Georgia,  Wyoming  Territory,  District  of 
Columbia.  22d,  Michigaif,  Connecticut,  Florida,  Georgia,  Indiana,  Massachusetts, 
Pennsylvania,  Nebraska.  23d,  Dakota,  Michigan,  Greor^a,  Massachusetts,  North 
Carolina,  Ohio,  Florida.  24th,  Dakota,  Michigan,  Florida,  lowa^  Kansas.  Maryland, 
MaeMachosetts,  New  Jersey,  New  York,  Pennsylvania,  Virginia,  Nortii  Carolina, 
Minnesota.  25th,  Dakota,  New  York,  Florida,  lowa^  Kansas,  Massachusetts,  Missouri, 
Nebraska,  New  Jersey,  Pennsvlvania,  Vermont,  Virginia,  Rhode  Island,  Louisiana, 
ConnQ'^ticnt.  26th,  Dakota,  Connecticut,  Florida,  Illinois,  Indiana,  Iowa,  Massa- 
chusetts, Minnesota,  Mississippi,  New  Jersey,  New  York,  Wisconsin,  Georgia,  Alabama. 
27th,  Dakota,  Michigan,  Georgia,  Illinois,  Indiana,  Iowa,  Maine,  Massachusetts,  New 
Hampshire,  North  Carolina,  Wisconsin,  Texas.  28th,  Alabama,  Dakota,  Michigan, 
Illinois,  Iowa,  Louisiana,  Massachusetts,  Minnesota,  Mississippi,  Nebraska,  New  York, 
Tennessee,  Texas,  Wisconsin,  Florida.  29th,  Alabama,  Dakota,  Maine,  New  York, 
Connecticut,  Illinois,  Indiana,  Iowa,  Kentucky,  Massachusetts,  Nebraska,  New  Jersey, 
North  Carolina,  Ohio.  Pennsylvania,  Tennessee,  Vermont,  Texas,  Rhode  Island,  West 
Virginia,  Idaho.  30tn,  Dakota,  Colorado,  Iowa,  Louisiana,  Massachusetts,  Minnesota, 
Mississippi,  New  Hampshire,  Pennsylvania,  South  Carolina,  Vermont,  Virginia,  Wis- 
consin, North  Carolina,  West  Virginia,  Maine.  3l8t,  Michigan,  Dakota,  Illinois, 
Indiana,  Iowa,  Louisiana,  Massachusetts,  MLssissippi^New  Jersey,  New  York,  Ohio, 
Pennsylvania,  South  Carolina,  Tennessee,  Virginia,  Wisconsin,  Alabama,  West  Vir- 
ginia, Kentucky,  North  Carolina,  Florida,  Missouri. 

Distant  thunder  or  lightning  was  reported  Irom  stations  in  the  respective  States  as 
follows:  1st,  South  darolin:]^  Georgia,  Indian  Territory,  Louisiana,  Illinois,  Missis- 
sippi. 2d,  North  Carolina,  Dakota,  Texas,  Virginia.  3d,  Massachusetts,  North  Caro- 
lina, New  Jersey,  Greorgia,  Indiana,  Texas,  New  Mexico,  Dakota,  Maine,  Virginia, 
District  of  Columbia.  4tn,  Mississippi.  5th,  Louisiana,  Dakota,  Alabama,  Utah, 
North  Carolina,  Virginia.  6th,  Georgia,  Indian  Territory,  Louisiana,  Iowa,  Illinois, 
Texas.  7th,  Indiana,  North  Carolina,  Georgia,  Alabama,  Michigan,  Texas,  New  Mex- 
ico, Ohio,  Pennsylvania,  Virginia.  8th,  Virginia,  Iowa,  North  Carolina,  Massachusetts, 
Georgia,. Louisiana,  Texas,  Illinois,  New  Jersey.  9tU,  North  Carolina,  Georgia,  Flor- 
ida, Siichigan,  Texas,  New  Mexico,  Ohio.  10th,  !&iassachusetts,  North  Carolina,  New 
Jersey,  Connecticut.  Dakota,  New  York,  Ohio.  11th,  Indian  Territory,  Wisconsin, 
Iowa,  Minnesota,  Illinois.  12th,  Pennsylvania,  West  Virginia,  Iowa,  Dakota,  Wyo- 
ming, Minnesota,  Connecticut,  Illinois,  Michigan.  New  York,  Ohio,  Virginia,  VV^iso^n- 
sin.  13th,  South  Carolina,  Tennessee,  North  Carolina,  Georgia,  Michigan,  Iowa,  Texas, 
Connecticut,  Illinois,  Maine.  14th,  Virginia,  Alabama,  New  York,  North  Carolina, 
Georgia,  Illinois,  Massachusetts,  Tennessee.  15th,  South  Carolina,  Pennsylvania,  Ne# 
York,  New  Jersey,  Georgia,  Connecticut,  Dakota,  Michigan.  Texas,  Ohio,  Viririnia. 
16th,  South  Carolina,  Pennsylvania,  New  York,  Georgia,  Indian  Territory,  Iowa, 
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Minnesota,  Connecticnt,  Illinois,  Ohio.  17th,  Iowa,  Masaachasetts,  Texa^,  Georgia, 
Illinois,  New  York,  Wisconsin.  19th,  Ohio,  Dakota,  Massachniietts.  20th,  Minnesota. 
2l8t,  Louisiana,  Nebraska.  22d,  Alabama.  23d,  West  Virginia,  Yir^nia.  24th,  Vir- 
ginia, Georgia,  Dakota.  25th,  Dakota,  Minnesota,  Connecticnt,  New  York.  26th, 
Missouri,  Minnesota,  Massachusetts,  Michigan.  27th,  Iowa,  Indiana,  Dlinois,  Ohio. 
28th,  Michigan,  Massachusetts,  Kansas,  New  York,  Virginia.  29th,  Pennsylvania, 
New  York,  Maine,  Georgia,  Ohio,  Kansas,  Connecticut^  Illinois,  Virginia.  30th.  Vir- 
ginia, Georgia,  Iowa,  Alabama,  North  Carolina,  Illinois,  Wisconsin.  31st,  South  . 
Carolina,  Iowa,  Nortn  Carolina,  G^rgia,  Ohio,  Florida,  Dakota,  Illinois,  Indiana, 
New  Jersey,  Virginia,  Wisconsin. 

Auroras  were  observed  as  follows:  Vevay,  Ind.,  2d  and  5th.  West  Charlotte,  Vt., 
7th.  Duluth,  Minn.,  8th,  16th,  and  17th.  "  Northport,  Mich.,  9th.  Monticello,  Iowa, 
10th«  Cambridge,  Mass.,  and  Cleveland,  Ohio,  16th.  Swanzey,  N.  H.,  17th.  Bangor, 
Me.,  18th  and  30th. 

Ground  currents, — Disturbances  on  lines  of  telegraph  have  been  reported  as  follows : 
At  Pike's  Peak,  Colo.,  6th.  Fort  Sill.  Ind.  Ter.,  7th.  Laredo,  Texas,  8th,  9th,  and  10th. 
Bismarck,  Dak. ,  24th  (line  not  working)  and  27th. 

OPTICAL  PHENOMENA. 

Solar  halos. — Ist,  Michigan.  2d,  Maine,  Ohio,  Rhode  Island,  Connecticut.  3d. 
Florida.  4th,  Florida.  6th,  Ohio,  Kentucky.  7th,  New  York.  8th,  Illinois.  9th, 
Louisiana.  10th,  Iowa,  llth,  Dakota,  Illinois,  Ohio,  Kentucky,  Florida,  North  Car- 
olina, Michigan.  12th,  Mississippi,  Vir^nia.  13th,  Georgia.  14th,  South  Carolina, 
15th,  North  Carolina.  17tli,  Mississippi,  New  York,  Connecticut,  California.  18th, 
Maine,  North  Carolina.  20th,  Connecticut,  Massachusetts,  New  Jersey,  New  York, 
South  Carolina,  Rhode  Island,  Georgia,  North  Cai'olina.  21st,  Illinois,  Iowa,  New 
York,  Vermont,  South  Carolina,  North  Carolina,  Connecticut.  22d,  Illinois,  Ohio, 
South  Carolina,  Kentucky,  North  Carolina.  23d,  Wisconsin,  South  Carolina.  24th, 
Georgia.  25th,  Rhode  Island,  North  Carolina.  26th,  Florida,  Greorgia,  North  Carolina, 
Connecticut.  27th,  Illiuois,  Mississippi,  Florida,  Michigan,  North  Carolina.  28th, 
North  Carolina,  South  Carolina,  Louisiana.  29th,  North  Carolina.  30th,  Michigan. 
Sl'at,  Connecticut,  Maine,  New  York,  Rhode  Island,  Georgia. 

Lunur  halos, — 1st,  Connecticut.  14th,  Indiana.  15th,  Missouri.  16th,  Texas,  Mis- 
souri. 17th,  Massachusetts,  New  Hampshire,  Indiana,  Ohio,  Alabama,  California. 
18th,  Virginia,  South  Carolina,  New  Hampshire,  New  Jersey,  Georgia,  Ohio,  North 
Carolina.  19th,  New  Jersey,  North  Carolina,  Tennessee,  Virginia,  New  York,  Ohio, 
Michigan.  20th,  Iowa,  Vermont,  South  Carolina,  New  Hampshire,  North  Carolina, 
Nebraska,  Florida,  Missouri,  Alabama,  Michigan.  2l8t,  Indiana,  Iowa,  Maine,  Michi- 
gan, New  Jersey,  New  York,  Ohio,  Vermont,  New  Hampshire,  Nebraska,  Florida.  22d, 
Massachusetts,  Michigan,  Ohio,  Virginia,  West  Virginia,  North  Carolina,  Pennsylvania, 
Florida,  Connecticut,  Wisconsin,  Minnesota.  23d,  Massachusetts,  Maine,  Indiana, 
New  York,  lowa^  Connecticut,  Missouri,  Pennsylvania,  Alabama,  Minnesota.  24th, 
Massachusetts,  Virginia,  South  Carolina,  West  Virginia,  Iowa,  Kansas,  Georgia.  25th, 
Illinois,  Massachusetts,  New  York,  South  Carolina,  North  Carolina,  Indiana,  Florida. 
26th,  Florida,  Michigan,  West  Virginia,  North  Carolina,  Missouri,  District  of  Columbia. 
27th,  Missouri,  Alabama,  Georria.  28th,  Georgia,  South  Carolina,  North  Carolina, 
Minnesota.    29th,  Wisconsin.    30th,  Rhode  Island,  Missouri.    3l8t,  New  York. 

Mira{ie. — ^2d,  Olivet,  Dak.  3d,  Duluth,  Minn.  4th  and  15th,  Tybee  Island,  Ga. 
13th,  Indianola,  Tex.    25th,  Rochester,  N.  Y. 

Miscellaneous  phenomena. 

Birds. — Martins  had  left  Morgantown,  W.  Va.,  llth,  were  leaving  Bellefontaine,  Ohio, 
on  the  1st,  and  Jacksonburg,  Ohio,  on  the  13th.  Swallows  had  left  Morgantown,  W. 
Va.,  17th;  were  seen  flying  southward  in  great  numbers,  at  Daytona,  Fla.,  14th  and 
21st;  congregating  in  large  numbers  at  Baxter  Springs,  Kans.,  2d;  left  Jacksonburg, 
Ohio,  23d ;  Bellefontaine,  Ohio,  leaving  22d.  Bobolinks  were  last  seen  at  Vermillion, 
N.  Y.,  1st.  Wild  geese,  Sacramento,  Cal.  (first  of  season),  passed  firom  N.,  30th.  WHa 
ducks  were  seen  at  Lower  Brule  Agency,  Dak.,  flying  S.,  26th.  Herons  were  seen  fly- 
ing S.,  at  Wappinger's  Falls,  N.  Y.,  26th. 

Insects, — Grasshoppers,  Minnesota,  sixteen  counties  have  sustained  an  appreciable 
loss  from  grasshoppers  this  year ;  in  Kandiyohi  and  Chippewa,  the  destruction  was 
complete,  and  in  the  remaining  thirteen  the  ravages  are  estimated  at  one-half  to  three- 
fourths  of  a  full  crop.  In  a  strip  50  miles  in  width  by  125  in  length,  extending  from 
Otter  Tail  Lake  to  the  Minnesota  River,  fully  one-fourth  of  the  farmers  raised  nothing, 
and  the  remainder  very  little.  Idaho,  7th,  in  Dixie  Valley  **  hoppers''  have  destroyed 
oat  crop;  In  Boise  Valley,  ravages  thus  far  only  partial  and  local.  They  are  some- 
what worse  this  year,  but  there  has  been  nothing  approaching  to  the  ravages  in  the 


REPORT   OP   THE   CHIEF   SIGNAL-OFFICER.  483 

region  beyond  the  Rocky  Mountains.  Montana,  Virginia  City.  Ist,  large  swarms  fly- 
ing northeast,  first  of  season ;  Dakota,  Bi^arck,  2d,  abundant,  £^h,  very  few ; 
Yankton,  Ist,  12th,  15th ;  Fort  Sisseton,  fly  SE.  Ist  and  2d ;  Olivet,  1st,  large  flight 
of  locusts,  8.,  and  8th,  SE.  Iowa,  Des  Moines  Valley,  grasshoppers  plentiful,  but 
doing  no  damage. .  Nebraska,  North  Platte,  locusts  flying  west  in  myriads ;  Emerson, 
8W.  7th,  8th,  9th,  25th,  and  NE.  10th ;  Plattsmouth,  SW;  2d,  N W.  3d  and  4th ;  Clear 
Creek  S.  let.  W.  2d,  N.  3d,  S.  6th  to  9th,  N.  19th,  SW.  11th,  12th,  14th  ;  Genoa,  S.  1st, 
2d,  6th.  SE.  7th,  S.  and  W.  8th  to  14th,  N.  19th.  Utah,  very  little  damage,  except  in 
Cache  Valley.  Canada,  Ottawa,  Augusta  Township,  7th,  so  numerous  that  farmers 
were  cutting  oats  in  order  to  save  them. 

Polar  bands. — Carthagena,  Ohio.  Ist.  6th,  7th,  11th;  Gardiner,  Me.,  2d,  20th; 
Wytheville,  Va.,  5th,  6tti,  9th,  22d,  23d,  25th,  26th,  27th;  Auburn,  N.  H.,  8th,  13th; 
Tabor,  Ohio,  18th;  Portsmouth.  N.  C.  (from  SW.  to  NE.),  20th;  Woodstock,  Vt.,  2l8t, 
23d :  Rowe,  Mass.,  23d;  Guttenourg,  Iowa,  25th  ;  Jacksonburg,  Ohio,  25th ;  Freehold, 
N.  J.,  26th,  30th ;  Charleston,  S.  C,  29th. 

Sunsett, — ^The  cnaracteristics  of  the  sky,  as  indicative  of  approaching  fair  or  foul 
weather,  have  been  observed  daily  at  sunset  at  all  Signal-Service  stations.  The 
inonthly  means  from  104  stations  show  that  75  doubtful  ca-ses  or  blanks  Vere  recorded, 
and  that  out  of  the  remaining  3, 149  cases,  2,521,  or  80.6  per  cent.,  "have  been  followed 
by  the  expectied  weather. 

Forest fire^. — ^Wisconsin,  5th,  the  villages  of  Eaton  and  Bei^amin,  Brown  County, 
were  almost  totally  destroyed ;  the  forest  has  been  burning  for  five  weeks,  destroying 
millions  of  feet  of  lumber  and  thousands  of  dollars  of  other  property ;  one  family  is 
said  to  have  perished  and  four  more  families  are  missing ;  a  large  number  of  animals 
were  also  burned.  Michigan,  13th,  Roscommon  County,  large  forest  flres  raging  in 
this  region,  destroying  thousands  of  dollars*  worth  of  pine  timber.  Canada,  6th,  Bertie 
Station,  c<Mlar  bush  burned  over  six  miles.  Morristown,  Dak.,  20th;  Bismarck  and 
Lower  Brule  Agency,  Dak.,  25th;  Monticello,  Iowa,  S.,  27th;  Fort  Sisseton,  Dak., 
N.  and  E.,  28th  and  29th;  Oregon,  Mo.  (in  Kansas),  31st. 

Meteors, — 1st.  Monticello,  Iowa;  North  Volney,  N.  Y. ;  Tybee  Island,  Ga.  2d.  Monti- 
cello  and  Davenport,  Iowa;  Linden,  N.  J. ;  Tybee  Island,  Ga. ;  La  Crosse,  Wis.  3d. 
Cresco  and  Davenport,  Iowa;  North  Volney,  N.  Y. ;  Savannah,  Ga.  4th.  Southing- 
ton,  Conn. ;  Cresco  and  Davenport,  Iowa ;  Litchfield,  Mich. ;  Green  Castle,  Pa. ;  Sa- 
vannah and  Tybee  Island,  Ga,  5th.  Vevay,  Ind. ;  Atco,  N.  J. ;  Carthagena,  Ohio ; 
Santa  F^,  N.  Mex.  6th.  Southington,  Conn. ;  Daytona,  Fla. ;  Greencastlc,  Pa. ; 
Wautoma  and  La  Crosse,  Wis.  7th.  Davenport,  Iowa.' ;  Leavenworth,  Kans. :  Uvalde, 
Tex.  8th.  Como,  111. ;  Oregon,  Mo. ;  Norfolk,  Neb. ;  Linden,  N.  J. ;  Louisville,  Ky. ; 
Keokuk  and  Davenport,  Iowa ;  Leavenworth.  Kans. ;  Breckenridge,  Minn. ;  Jackson* 
bnrg,  Ohio.  9th.  Cresco,  Dubuque,  Keokut,  and  Davenport,  Iowa;  Brookhaveu, 
Miss. ;  Oregon,  Mo. ;  Carthagena  and  Jacksoiiburg,,  Ohio ;  Wautoma,  Wis. ;  Morgan- 
town,  W.  Va, ;  Louisville, .  Kv. ;  North  Platte,  Neb. ;  Santa  F^,  N.  Mex. ;  Duluth, 
Minn.  10th.  Cre«co.  Monticello,  Dubuque,  and  Davenport,  Iowa ;  Fall  River,  Mass. ; 
Norfolk,  Neb. ;  Freenold,  N.  J. ;  Waterburgh,  N.  Y. ;  Weldon,  Greenville,  and  Cape 
Lookout.  N.  C. ;  Carthagena  and  Jacksonburg,  Ohio ;  Wautoma  and  Milwaukee,  Wis. ; 
Louisville,  Ky. ;  Denison,  Texas ;  Savannah  and  Tybee  Island,  Ga. ;  Fort  Gibson,  Ind. 
Ter. ;  Saint  Louis,  Mo.;  Duluth,  Minn.:  Santa  F6,  N.  Mex.;  Visalia,  Cal.  11th. 
Southington,  Conn. ;  Fall  River,  Mass. ;  Coming,  Mo. ;  l^ehold,  N.  J. ;  Carthagena 
and  JacKsonburg,  Ohio ;  Greencastle.  Pa. ;  Hampton,  Va. ;  Santa  Fd,  N.  Mex. :  Wau- 
toma and  Milwaukee,  Wis. ;  Savannan  and  Tybee  Island,  6a. ;  Fort  Gibson,  Ind.  Ter. ; 
Dubuque  and  Davenport.  Iowa.  12th.  Southington,  Conn. ;  Somerset,  Mass. ;  Phila- 
delphia, Pa. ;  Hampton,  Va. ;  Savannah  and  Tybee  Island,  Ga. ;  Keokuk,  Iowa.  13th. 
Melissa,  Tex.;  Keokuk  and  Davenport,  Iowa;  Leavenworth,  Kan.;  Saint  Louis,  Mo. 
14th.  Flushing,  N.  Y. ;  Saint  Louis,  Mo. ;  Melissa,  Tex.  15th.  Vevay,  Ind. ;  Dubuque 
and  Davenport,  Iowa.  16th.  Atco,  N.  J. ;  Coming,  Mo. ;  Davenport,  Iowa.  18th. 
Monticello,  Iowa ;  Freehold,  N.  J.  19th.  La  Crosse,  Wis.  20th.  Summit,  Colo.  21st. 
Auburn,  N.  H.  22d.  Monticello,  Iowa.  23d.  Anna,  111. ;  Point  Pleasant,  La.  24th. 
Inde})endence,  Iowa :  Weldon,  N.  C.  25th.  Fayette,  Miss.  26th.  Como,  111. ;  Wodd- 
stock,  Md. ;  Freehold,  N.  J. ;  Philadelphia,  Pa, ;  Dubuque,  Iowa.  27th.  Southington, 
Conn. ;  Woodstock,  Md. ;  Litchfield,  Mich. ;  Weldon,  N.  C. ;  Indianapolis,  Ind.  28th. 
Emerson,  Neb. ;  Waterburgh,  N.  Y. ;  Leavenworth,  Kan.  29th.  Anna,  HI. ;  Wood- 
stock, Md. ;  Coming,  Mo. ;  Waterburgh,  N.  Y. ;  Tybee  Island,  Ga. ;  Davenport,  Iowa. 
30l;h.  Southington,  Conn. :  Vevay,  Ind. ;  Clear  Creek  and  Emerson,  Neb. ;  Tybee  I»- 
lAnd,  Ga.     31st.  Fayette,  Miss. ;  Huhnervllle,  Pa. ;  Davenport,  Iowa. 

Zodiacal  %;U.— MonticeUo,  It>wa,  2d,  3d,  4th,  5th,  6th,  9th,  10th,  13th,  and  14th ; 
Savannah,  Ga.,  3d,  6th,  7th,  26th,  27th,  29th,  and  31st. 

Earthquakes, — ^Michigan,  17th,  Detroit,  11  a.  m.,  slight  earthquake-shock  in  western 
I>ortion  of  city.  Redford,  about  10.50  a.  m.,  shock  of  one  minute  duration ;  seemed  to 
come  from  a  southwesterly  direction.  Greenfield,  "shock  resembled  sound  of  a  double 
clap  of  thnnder  under  ground,  lasting  about  one  minute,  causing  houses  to  tremble, 
homes  plowing  stopped  immediately,  dty  perfectly  clear  and  weather  hot.  *'   Li voni  a,  1 1 
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a. m.,  lasting  about  thirty  Beconds^  direction  northeast ;  "at  first  like  a  heavy  clap  <m 
thunder,  and  then  rolled  like  a  heavy  train  of  care."  California,  Campo,  17th,  7.30 
p.  m!,  heavy  shock,  lasting  fifteen  seconds;  loud  rumbling,  pictures  thrown  from 
walls.  New  Jereey,  Florence,  10th,  shock  lasting  several  seconds,  accompanied  by 
dull  rumbling  somid. 

•  The  weather  review  for  May  gave  a  description  of  the  earthquake  wave  of  the  9th 
and  lOth ;  later  adVices  show  that  this  wave  reached  New  South  Wales  on  the  11th  of 
May.  At  5h.,  20s.,  a.m.  (Australian  time),  the  tide-gauge  at  Fort  Denison  recorded 
the'  first  of  a  series  of  waves.  The  oscillations  continued  through  the  day  and  reached 
their  maximum  at  2  p.  m.,  the  height  then  being  3  feet  6  ihches.  It  is  also  reported 
that  similar  waves  were  felt  at  New  Zealand,  the  maximum  height  being  6  feet. 

Volcanic  erupUona. — Advices  from  Kilauea,  Hawaii,  state  that  the  lake,  which  a  few 
weeks  ago  was  empty,  is  now  full  of  activity  and  filled  with  molten  lava. 

SOLAR  PHENOMENA. 


Sun  Spots, — The  following  observations,  made  by  Mr.  D.  P.  Todd,  upon  the  spots  of 
the  sun,  have  been  kindly  commuidcated  by  Rear- Admiral  John  Rodgers,  U.  S.  N., 
Superintendent  of  the  Naval  Observatory : 
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NOTES  AND  EXTRACTS. 

Winds  of  the  South  Atlantic, — M.  Brault  announces  the  publication,  by  the  French  Ma- 
rine, of  a  series  of  new  meteorological  charts,  giving  the  direction  and  force  of  the  winds 
of  the  South  Atlantic  for  each  of  the  four  seasons,  the  charts  beine  similar  to  those  pub- 
lished by  M.  Brault  about  two  years  ago  on  the  winds  of  the  North  Atlantic.  The 
new  charts  contain  the  result  of  189,573  observations  of  the  wind.  The  general  move- 
ment of  the  winds  in  sunnner  over  this  portion  of  the  globe  resemble  an  immense  whirl, 
whose  center  is  about  30°  to  35°  latitude  S.,  and  1(P  to  2(F  longitude  W.  The  whirl- 
ing movement  is  in  a  direction  contrary  to  that  of  the  hands  of  a  watch,  being  thus 
opposite  to  the  general  circulation  of  the  atmosphere  over  the  North  Atlantic  in  sum- 
mer. Out  of  this  center  winds  blow  in  all  directions,  the  more  important  being  the 
southeast  trades,  which  are  deflected  to  south  and  south-southwest  off  the  coast  of 
Africa,  and  to  east-southeast  and  east  on  approaching  the  coast  of  America ;  these  in 
succession  northeast,  north,  and  northwest  winds,  on  advancing  southward  along  the 
coast  of  America,  merging  finally  in  the  westerly  winds  which  blow  across  the  Atlan- 
tic from  Cape  Horn  to  the  Cape  of  Good  Hope.  Looking  both  at  the  force  and  direc- 
tion of  the  winds,  M.  Brault  concludes  that  the  results  establish  beyond  a  doubt  the 
fact  that,  contrary  to  the  views  entertained  up  to  a  comparatively  recent  date,  there 
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does  not  exist  auv  tropical  zone  stretching  across  tlie  South  Atlantic  characterized  by 
the  prevalence  of  cahns  and  light  variable  breezes.  These  results  are  entirely  in  ac- 
cord with  recent  researches  into  the  atmospheric  movements  over  this  region,  and  are 
of  peculiar  interest  when  viewed  in  connection  with  the  distribution  of  atmospheric 
pressure  and  its  variation,  with  season,  over  South  America,  the  South  Atlantic,  and 
South  Africa. — ^Nature,  Aue^ust  2. 

M.  Alluard,  director  of  the  observatory  at  Puy-de-dome,  France,  has  noticed  some 
remarkable  differences  of  pressure  as  indicated  by  self-registering  barometers.  One 
was  placed  at  the  summit  of  Puy-de-dome  and  the  other  at  Clermont-Ferrand,  distant 
about  seven  English  miles,  and  remarkable  discrepancies  were  found  on  comparing  the 
two  records,  which  could  not  be  satisfactorily  explained  by  differences  of  temperature 
nor  by  Laplace's  formula  for  the  barometric  determination  of  heights. 

Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  IkiYER, 
Brigadier-General  (trevet  Assigned),  Chief-Signal  Officer,  U.  S,  A, 


Paper  30. 


MONTHLY  WEATHER  REVIEW,  SEPTEMBER,  1877. 


INTRODUCTION. 


The  present  review  for  the  month  of  September  depends  upon  all  data  received  up  to 
the  14th  of  October  from  the  Canadian  meteorological  service,  the  United  States  Navy, 
the  Army  post  surgeons,  voluntary  observers,  and  the  United  States  Signal  Service. 
The  most  interesting  features  have  been :  First,  the  cyclones  of  the  Gulf  of  Mexico  and 
of  the  Caribbean  Sea.  Second,  the  drought  and  prairie  fires  of  certain  regions.  Third, 
the  universal  high  temperature. 

BAROMETRIC  PRESSURE. 

In  general, — ^The  general  distribution  of  atmospheric  pressure  for  the  month  is  shown 
by  the  isobars  on  map  No.  II,  from  which  it  appears  that  the  area  of  highest  pressure, 
30.05,  covers  the  Midale  Atlantic  States  and  Southern  New  England.  .  In  September, 
1H71,  the  area  of  highest  pressure,  30.15,  covered  the  greater  part  of  the  repou  from 
Missouri  to  the  Alleghanies.  In  September,  1872,  the  nighest  pressure.  30.  Od,  covered 
the  South  Atlantic  States.  In  September,  1873  and  1874,  the  area  or  30.05  to  30.10 
covered  the  South  Atlantic,  East  Gulf,  and  Middle  Atlantic  States.  In  September, 
1875,  the  area  30.05  covered  the  South  Atlantic  and  East  Gulf  States ;  but  in  Septem- 
ber, 1876,  the  pressure  of  30.05  is  found  only  in  a  small  portion  of  Northern  Louisiana. 
On  the  average,  therefore,  the  pressures  for  1877  have  been  below  the  normal  in  the 
Gulf  States  and  in  the  extreme  northwest,  but  have  agreed  with  the  normals  in  the 
Middle  Atlantic  States. 

Bar<fmetric  ranges, — The  general  range  of  pressure  is  shown  by  the  following  table, 
from  which  it  api>ear8  that  for  the  whole  country  a  range  of  1.06  inches  has  been  re- 
corded: 

LOW  AREAS.  • 
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Nova  Scotia 

Minnesota 

Minnesota 
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September  1,7.35  a.  m ' 

September  4,  4.35  p.  m 

September  9,  7.35  a.  m.,  4.35  p.  m 
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29.44 
29.37 
29.43 
29.45 
29.52 
29.79 
29.60 
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HIGH  AREAS. 


No. 

Location. 

Date. 

Maximum 
proasure. 

I 

Liower  MlAsonri  Vallov 

• 

September  2.  7.35 a.mJ • 

30.28 

n 

T/OWftr  Sflifit  Tiftwrpncfl  Vallpv    .,  r  -.-..,-  t  - 

September  7.  7.35 a.m 

30.43 

III 

l^vffnr  "VfiftAnnri  Vftllftv 

Sentember  17.  7.35 a^m 

30.31 

IV 

Middle  Atlantic  States 

Senteifiber 23.  7.35 a.m 

8a35 

The  local  barometric  ranges  have  been  as* follows:  Large roMU — Bismarck,  1.01; 
Breckenridge,  0.95;  Boise  City,  0.96:  North  Platte,  1.00.  Small  ranges — Cambridge 
City,  Tex.,  0.31;  Corsicana,  0.36;  Pilot  Point,  0.38;  San  Francisco,  0.34;  Santa  F^ 
0.2& ;  Shreveport,  0.32  ;  San  Antonio,  0.37 ;  Vicksburg,  0.33. 

Areus  of  high  pressure. — In  general  but  few  high  areas  have  been  reported,  and  none 
of  these  presented  cases  of  very  high  pressures. 

No.  I  extended  on  the  1st,  2d  and  3d  from  the  northwest  slowly  southeastward  to 
^  Vie  Gulf  States,  and  therice  eastward,  reaching  the  South  Atlantic  coast  on  .the  4th. 

No.  II  covered  British  America  on  the  5th,  and  on  the  6th  had  moved  eastward  to 
the  Saint  Lawrence  Valley.  On  the  7th  it  moved  southward  over  the  Middle  States 
and  New  England,  producing  high  northeast  winds  on  the  coast,  while  the  central 
highest  pressure  continued  until  the  9th  to  occupy  the  Saint  Lawrence  Valley,  where 
the  barometer  fell  on  the  10th,  and  the  highest  pressure  was  transferred  to  the  Bfiddle 
Atlantic  coast,  where  it  remained,  with  slight  variations,  until  the  13th. 

No.  III. — ^The  pressure  continued  highest  along  the  Atlantic  coast  from  Florida  to 
Newfoundland  until  the  16th,  on  which  dat^  an  area  of  rising  barometer  and  cool  north- 
erly winds  extended  rapidly  southward  from  Oregon  and  Manitoba  to  California,  Ari- 
zona, and  Kansas,  apparently  induced  by  the  low  barometer  and  cyclone  that  then 
prevailed  in  the  Gulf  of  Mexico.  The  highest  pressure  was  on  the  17th,  7.35  a.  m., 
central  in  the  Lower  Missouri  Valley,  and  on  tlie  18th,  7.35  ^  m.,  central  at  Saint 
Louis.  The  area  now  extended  east  and  east-northeast,- and  on  the  19th,  7.35  a.  m., 
was  central  in  Pennsylvania,  and  on  the  20th,  7.35  a.  m.,  was  central  off  the  Middle 
Atlantic  coast.  The  path  of  this  area  of  high  pressure  was  to  the  northward  of  and 
parallel  to  the  path  of  low  barometer  No.  VI. 

Nos.  IV  and  V. — The  three  depressions  that  appear  upon  the  map  of  September  21, 
7.35  a.  m.^  were  separated  by  an  area  of  high  pressure,  then  central  over  Lakes  Huron 
and  Michigan,  which  moved  rapidly  southeastward  over  Pennsylvania,  and  on  the  23d, 
7.35  a.  m.,  was  central  in  the  Middle  Atlantic  States,  off  which  coast  it  remained  until 
the  26th,  4.35"  p.  m.,  after  which  it  was  reinforced  by  high  area  No.  V,  which  was  then 
advancing  directly  southward  over  the  Saint  Lawrence  v  alley,  and  which  was,  on  the 
28th,  still  further  reinforced,  so  that  on  the  morning  of  that  day  almost  the  entire 
country  was  under  a  pressure  exceeding  30.05,  the  highest,  30.35,  being  in  Nova  Scotia, 
and  the  whole  acting  as  a  feeder  to  the  cyclones  XI  and  XIII  that  were  advancing  frx>m 
the  Caribbean  Sea  northward. 

Areas  of  lore  pressure  in  general, — Of  the  barometric  depressions  recorded  during  Sep- 
tember, six  have  been  attended  by  violent  winds,  i.  c,  Nos.  II,  VI,  VII,  IX,  XI,  and 
XIII ;  the  otJiers_  haVe  been  characterized  only  by  local  winds,  and  have  soon  died 
away.  Four  severe  storms  have  pursued  their  paths  off  our  south  and  east  coasts,  and 
have  not  encroached  upon  the  land  so  much  as  in  the  Sept-ember  of  previous  years. 
The  other  depressions  have  originated  in  the  heated  air  of  the  Rocky  Mountains ;  and 
of  these  No.  II  was  the  only  one  which  advanced  so  far  as  the  Atlantic  Ocean,  where 
it  soon  became  a  severe  storm. 

Areas  of  low  pressure. — No.  I  was  central  on  the  1st  in  the  Lower  Saint  Lawrence  Val- 
ley, arid  on  the.  2d  over  the  Gulf  of  Saint  Lawrence,  where  it  developed  into  a  moder- 
ate storm;  on  the  3d,  at  11  p.  m.,  it  was  central  over  the  northern  part  of  the  Gulf, 
and  on  the  4th  was  followed  oy  westerly  gales. 

No.  11. — ^This  depression  appears  in  the  northwest  on  the  4th,  at  11  p.  m. ;  it  was,  at 
7  a.  m.  of  the  5th,  central  in  Illinois,  whence  it  moved  very  slowly  eastward,  and  was, 
at  7  a.  m.  of  the  7th,  central  over  the  Chesapeake  Bay.  During  the  rest  of  the  7th  it 
apparently  moved  eastward,  and  afterwards,  during  the  8th  and  9th,  northeastward ; 
at  7  a.  m.  of  the  10th,  the  center  was  apparently  east  of  Nova  Scotia.  During  the  7tli^ 
8th,  and  9th,  heavy  northeast  gales  prevailed  along  the  Middle  Atlantic  and  New 
Euglaud  coasts,  doing  much  damage,  and  was  accompanied  by  high  seas  at  Lens 
Br»u»ch,  Martha's  Vineyard,  and  other  places.  The  schooner  Addle  Fuller,  on  the  9tn 
offllatteras,  experienced  a  wind  of  40  miles  as  measured  by  her  anemometer. 

No.  III. — On  the  7th  a  slight  depres^mi  existed  in  New  Mexico,  while  southeast 


8 


px 


*:' 


'  ►■ 


.S 


'•"  f, 


M 


lo 


AVERACX  F'hOCKE^^  of  . 
AnEAS  OF  LOW 

jiAHOMinti: 

KAmT  l»»-  tltK  U^ll    MKMIMUK. 


N«. 

VeUiHtv. 

L 

n 

nilW  pfT  IwMir. 

II 

17 

•«a 

III. 

14 

ibK 

IV. 



•Ui 

V. 

ts 

•ki 

VI. 

V 

•ki 

♦VII. 

— 

•!'• 

Vlfl. 

1j 

•In. 

I^: 

.1.^ 

X. 

:».v 

•1... 

XI. 

H 

t\n 

XII. 

'    — 

•1... 

iiii<«>rfNlii  lA  Itf  rnm|Mttn1. 


r 


9 


1 


\*'%.It  OKPAI 


>•« 


"♦* 


> 


N..  II. 


10 


1 


.. 


BEPOBT  OF  THE   CHIEF  SIGNAL-OFFICER. 


487 


Ls  prevailed  in  Texas.  On  the  8th  this  had  developed  into  a  trough  of  low  pressure, 
Dding  from  Texas  to  Montana,  while  the  area  of  greatest  deviation  from  the  nor- 
pressores  for  the  month  lay  considerably  to  the  northward.  At  11  p.  m.  of  the  8th 
7  a.  m.  of  the  9th  this  trough  is  replaced  by. a  well-defined  area  of  low  pressure, 
ral  in  Eastern  Kansas  and  ^braska.  Thi  s  depression  now  moved  slowly  eastward, 
hin^  Ohio  and  Indiana  at  7  a.  m.  of  the  10th,  and  remained  nearly  stationary  in 

egion  until  it  disappeared  at  11.  p.  m.  of  the  11th. 
.  IV. — ^This  depression  was  west  of  Manitoba  at  4.35  p.  m.  of  the  9th,  and  con- 

d  in  the  Britisn  possessions  until  11  p.  m.  of  the  11th,  where  it  was  succeeded  by 
bwest  winds  and  rising  barometer. 

K  V. — ^This  depression  apparently  began  as  the  southern  portion  of  the  preceding 
and  developed,  during  the  12th,  in  Western  Kansas  and  Nebraska.  It  moved 
tiward,  and  on  the  13th,  at  4.35  p.  m.,  was  central  in  Manitoba.  It  now  extended 
ly  eastward,  and  on  the  15th,  at  4.35  p.  m.,  had  disappeared  northeast  of  Lake 
jrior. 

>.  VI. — ^This  severe  storm  first  appeared  on  our  tri-daily  maps  at  7.35  a.  m.  of  the 
.  There  had  been  a  steady  fall  of  pressure  at  all  our  Gulf  stations  from  11  p.  m. 
le  12th  to  11  p.  m.  of  the  15th;  the  amount  of  this  fall  varied  from  0.07  at  Punta 
a  to  0.14  at  Brownsville.  The  winds  had  been  steady  south-southeast  and  east, 
I  clear  or  partly  cloudy  weather,  except  in  the  eastern  portions  occasional  rains, 
velocity  of  the  winds  had,  however,  increased  from  4.35  to  11  p.  m.  instead  of 
nishing,  in  accordance  with  the  normal  diurnal  changes,  and  at  7.35  a.  m.  of  the 
they  had  stillfurther  increased  at  Galveston  and  Inmanola,  and  had  backed  to 
aortheast,  with  threatening  and  rainy  weather.  The  fall  of  0.06  in  pressure  at 
B  stations,  while  it  remained  stationary  at  Brownsville  and  New  Orleans,  was 
tional  evidence  to  indicate  that  the  center  of  the  storm  was  approaching  these 
ous.  At  this  time  the  area  of  29.80,  or  less,  seems  to  have  occupied  the  western 
I  of  the  Gulf  of  Mexico,  while  the  region  of  lowest  pressure  was  still  nearer  to  the 
\s  Gulf.  From  11  p.  m.  of  the  15th  to  11  p.  m.  of  the  16th  the  barometer  was  sta- 
iry  in  Louisiana  and  th^  East  Gulf  States;  it  fell  on  the  Texas  coast,  but  fell  and 
asain  at  Brownsville.  The  ceutral  depression  apparently  moyed  northward  from 
ade  26°  to  latitude  28°,  and  thence  northeast  to  latitude  29*^,  and  at  11  p.  m.  of 
L7th  the  lowest  pressure  was  probably  29.50  or  .55,  and  situated  100  miles  east- 
beast  of  Galveston.  The  following  notes  were  reported  by  the  Signal  Service 
rver  at  Galveston:  "An  unusually  high  temperature  prevailed  for  several  days 
iou3  to  the  cyclone  of  1875,  and  to  the  present  one.  On  the  15th  nothing  unusual 
noticed,  except  a  faint  lunar  halo  in  the  evening;  later  at  night  lignt,  fleecy, 
cumulus  clouds  came  up  from  the  south.  The  morning  of  the  l^th  opened  with 
y,  fitful  showers  from  the  east,  lasting  at  first  but  a  quarter  of  a  minute^  but  soon 
iased  to  a  nearly  continuous  rain  from  the  northeast.  The  peculiarities  of  the 
is  were  closely  watched.  At  times  they  consisted  of  a  uniform  veil  of  stratus  or 
>ns,  apparently  calm ;  at  other  times  of  low  cumulo-stratus-like  scud,  moving 
Lly  from  the  northeast;  through  rifts  in  the  latter  was  frequently  discernible  a 
er  veil  of  stratus  or  cirro-stratus  also  apparently  calm.  This  upper  stratum  was 
tdonally  broken  in  places,  disclosing  spots  of  hazy  sky.  Increasing  northeasterly 
Ls  and  heavy  rains  continued  throughout  the  day,  with  slowly  but  steadily  dlmin- 
Lg  pressure.  The  falling  barometer  would  not  have  been  considered  worthy  of 
ie  but  for  the  northerly  winds  and  peculiarly  threatening  aspect  of  the  clouds, 
tide  was  also  rising  slowly,  and  the  Gulf  flecked  with  breiikers  and  caps.  At  7.50 
,,  Washington  time,  the  display  of  cautionary  signals  was  ordered ;  but  the  threat- 
g  weather  had  already  been  sufficient  to  warn  the  mariners,  all  of  whom  had  made 
Lselves  as  secure  as  possible.  At  11  p.  m.,  Washington  time,  the  wind  had  increased 
(  miles ;  and  about  1  a.  m.  of  the  17th,  on  learning  from  Indianola  that  a  velocity 
!  miles  was  prevailing  there,  the  following  series  of  observations  was  begun : 


Date  and  hour. 


mber  16, 11.30  p.  m. . 

16,  12  midnight 

17,  12.30  a.  m. . 
17,  1.00  a.  m. . 
17,  1.30  a.m.. 
17,  2.00  a.m.. 
17,  2.30  a.m.. 
17,  3.00  a.  m. . 
17,  3.30  a.m.. 
17,    4.00  a.m.. 


29.72 
29.70 
29.67 
29.68 
29.67 
29.66 
29.64 
29.63 
29.63 
29.61 


I 

o 

i 

H 


78 
76 
76 
76 
75 
76 
76 
76 
76 
76 


0 


& 


95 
100 
100 
100 
100 
100 
100 
100 
100 
100 


I 


NB. 
NE. 
NE. 
NE. 
NE. 
NE. 
NE. 
NE. 
NE. 
NK 


21 
19 
26 
22 
21 
21 
24 
20 
23 
20 


"Weather. 


Light  rain. 
Light  rain. 
Light  rain. 
Heavy  rain. 
Light  rain. 
Light  rain. 
Light  rain. 
Light  rain. 
Light  rain. 
Light  rain. 
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Date  and  hour. 


September  17, 
17. 
17, 
17, 
17, 
17. 
17. 
17, 
17, 
17, 
17, 
17, 
17, 
17, 
17, 
17, 
17, 
17, 
17, 
17, 
17, 
17, 
17. 
17, 
17, 
17, 
17, 
17, 
17. 
17. 
17, 
17, 
17, 
17, 
17, 
17, 
17, 
17. 
17, 
17, 

18, 
18, 
18, 
18, 
18, 
18, 

18, 
18, 

18, 
18. 
18, 
18, 


4.30  a.  m 

5.00  a.  m 

5.30  a.  m 

6.0U  a.  m 

6.30  a.  m 

7.00  a.  m 

7.30  a.  m 

8.00  a.  m.m 

8.30  a.iii 

9.00  a.  m 

9.30  a.  m 

10.00  a.  m 

10.30  a.  m 

11.00  a.  m 

11.30  a.  m 

12  noon 

12.30  p.  m 

1.00  p.  m 

1.30  p.  m 

2.00  p.  m 

2.30  p.  m 

3.00  p.  m 

3.30  p.  m 

4.00  p.  m 

4.30  p.  m » 

5.00  p.  m 

5.30  p.  m 

6;00p.  m 

6.30  p.  vx 

7.00  p,  m 

7.30  p.  m 

8.00  p.  m 

8.30  p.  m 

9.00  p.  m 

9.30  p.  m 

10.00  p.  m 

10.30  p.  m 

11.00  p.  m 

11.30  p.  m 

12  midnight 

12.30  a.ni 

1.00  a.  m 

1.30  a.  m 

2.00  a.  m 

2.30  a.  m 

3.00  a.  m 

3.30  a.  m 

4.00  a.  m 

4.30  a.  m 

5.00  a.  m 

5.30  a.  m 

6.00  a.  m 


29.63 
29.61 
29.60 
29.61 
29.62 
29.60 
29.62 
29.61 
29.61 
29.60 
29.57 
29.56 
29.54 
29.53 
29.52 
29.49 
29.49 
29.48 
29.49 
29.49 
29.48 
29.50 
29.51 
29.50 
29.50 
29.53 
29.52 
29.52 
29.55 
29.57 
29.60 
29.62 
29.63 
29.65 
29.67 
29.66 
29.66 
29.68 
29.69 
29.69 
29.69 
29.68 
29.68 
29.69 
29.69 
29.71 
29.71 
29.73 
29.73 
29.75 
29.76 
29.77 


I 
I 

o 
H 


76 
76 
76 
76 
76 
76 
75 
73 
73 
73 
73 
73 
73 
73 
72 
72 
71 
71 
72 
72 
72 
72 
72 
72 
73 
73 
74 
74 
75 
75 
74 
74 
74 
74 
73 
73 
73 
73 
73 
72 
71 
71 
71 
71 
70 
70 
70 
70 
70 
69 
69 


0 

Is 


-i 


100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

90 

90 

90 

90 

85 

85 

85 

90 

90 

86 

90 

90 

90 

85 

81 

85 

90 

85 

80 

80 

84 

84 

79 

79 

79 

79 

79 

79 


a 


NE. 
NE. 
NE. 

Ni;. 

NE. 
NE. 

NE. 

NE. 

NE. 

NE. 

NE. 

NE. 

NE. 

NE. 

NE. 

NE. 

NE. 

NE. 

NE. 

NE. 

NE. 

NE. 

NE. 

NE. 

NE. 

NE. 

NE. 

NE. 
NNE. 
NNE. 
NNE. 
NNE. 
NNE, 
NNE. 
NNE. 
NNE. 
NNE. 
NNE. 

N. 

N. 

N. 

N. 

N. 

N. 

N. 

N. 

N. 

N. 

N. 

N. 

N. 

N. 


4> 


21 
24 
23 
24 
24 
21 
28 
27 
28 
30 
44 
40 
47 
39 
50 
41 
49 
53 
50 
44 
49 
43 
40 
44 
48 
•48 
4S 
50 
48 
48 
50 
48 
48 
48 
48 
50 
50 
48 
44 
41 
46 
39 
43 
44 
44 
38 
39 
36 
37 
34 
35 
34 


Weather. 


Light  rain. 
Light  rain. 
Light  rain. 
Light  rain. 
Light  rain. 
Light  rain. 
Heavy  niin. 
Light  rain. 
Light  rain. 
Light  rain. 
Heary  rain. 
Heavy  rain. 
Light  rain. 
Light  rain. 
Light  rain. 
Light  rain. 
Light  rain. 
Light  rain. 
Light  rain. 
Light  rain. 
Light  rain. 
Light  rain. 
Light  rain. 
Light  rain. 
Threatening. 
Lighl  rain. 
Light  rain. 
Light  rain. 
Threatc-ning. 
Threatening. 
Threatening. 
Cloudy. 
Clearing. 
Threat'ening. 
Light  rain. 
Light  rain. 
Light  rain. 
Threatening. 
Cloudy. 
Threatening. 
Threatening. 
Cloudy. 
Cloudy. 
Cloudy. 
Cloudy. 
Cloudy. 
Cloudy. 
Cloudy. 
Cloudy. 
Cloudy. 
Cloudy. 
Cloudy. 


It  is  believed  that  the  anemometer  would  have  registered  higher  but  for  the  presence 
of  u  large  building  on  the  north  side  of  this  oflBce,  which  has  a  tendency  to  deflect  the 
(northerly)  winds  upwards  And  over  the  instrument.  The  only  evidence  of  atmospheric 
electricity  observed  during  the  storm  consisted  of  a  single  faint  glare  of  light  at  2.35 
a.  m.  on  the  IHth,  visible  for  an  instant  in  the  northern  portion  of  the  heavens.  The 
damage  done  to  property  in  Galveston  and  the  vicinity  is  estimated  at  about  $100,000. 
Total  rain-fall  during  storm,  8.76  inches.  Highest  velocity,  60  miles,  on  the  7th,  6.45 
p.  m.  Average  velocity  of  the  wind  38.8  miles  during  48^  hours.  The  log  of  the  steam- 
ship Stat«  of  Texas  furnishes  no  additional  items. 

This  storm-center  passed  eastward  along  the  Louisiana  coast  to  the  mouth  of  the 
Mississippi,  thence  eastward  through  the  Gulf  and  South  Atlantic  States,  until  it  was 
lost  to  our  view  on  the  2l8t  over  the  Gulf  stream.  The  observer  at  Indianola  reports 
as  follows:  15th,  tide  rose  3  feet.  16th,  strong  wind  and  very  high  tide  all  day;  rain- 
showers  in  the  morning  and  afternoon ;  many  inhabitants  left  the  town  at  5  p.  m. 
17th,  north  wind  all  day,  maximum  72  miles,  lowest  pressure  29.62,  at  4  a.  m. ;  tide 
had  risen  IQ  feet  6  inches,  and  then  fell  2  feet.  18th,  strong  north  wind ;  cloudless  day. 
Cautioniuy  signals  ordered  September  16,  7.50  p.  m.,  whereupon  every  one  left  the  city, 
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\rhich  was  subaequently  flooded  with  the  high  tide.    No  great  amount  of  damage  re- 
ported. 

New  Orleans  reports  on  the  16th  light  showers,  and  on  the  17th  heavy  showers,  with 
increasing  winds.  Cautionary  signal  was  displayed  during  the  whole  of  the  17th,  and 
vessels  remained  in  harbor.  On  the  18th  very  heavy  rain  and  wind  exceeding  25  miles 
per  hour  throughout  the  day.  Lowest  pressure,  29.40  inches,  occurred  on  the  18th, 
7  p.  m.  Heai-y  gale  prevailed  firom  the  18th,  9  p.  m.,  to  19th,  3  a.  m.  Maximum  wind 
velocity,  northeast,  39  miles,  occurred  on  the  19th. 

The  observer  at  Mobile  reports  signal  displayed  during  the  whole  of  the  17th. 
Wind  exceeded  25  miles  per  hour  after  4.30  p.  m.  of  18th  and  up  to  11.15  a.  m.  of  19th. 
The  maximum  was  35  miles  at  9.15  a.  m.  The  barometer  was  lowest,  29.45,  at  7  a.  m. 
of  19th.    Very  heavy  rain  fell  from  12.30  a.  m.  of  18th  to  8  a.  m.  of  19th. 

The  observer  at  Montgomery,  Ala.,  reports  heavy  rain  and  north  to  east  winds 
throughout  the  18th  and  19th.  On  the  18th  the  upper  stratum  d^  clouds  moved  slowly 
from  the  southeast^  while  the  lower  stratum  of  scud  moved  rapidly  from  the  northeast. 
The  Black  Warrior  River  rose  63  feet.  The  loss  of  crops  was  very  heavy.  Key  West 
reports  high  seas  and  southwest  winds  on  the  19th. 

Tybee  Island  reports  the  cautionary  signal  ordered  up  7  p.  m.  of  18th.  Very  perfect 
solar  halo  visible  throughout  the  day.  Northeast  gale  began  at  3  a.  m.,  19tli.  con- 
tinning  until  11  p.  m. ;  highest  velocity  38  miles.  On  the  20th,  light  showers  all  day, 
with  very  heavy  sea.  On  the  21st,  signal  ordered  down,  but  another  gale  set  in,  accom- 
jMUiied  by  intense  zigzag  lightning  and  culminating  in  a  velocity  of  60  miles  per  hour 
at  4  a.  m.  of  22d.  Severe  northeast  gales  continued  during  the  23d,  24th,  25th,  26th. 
and  27th.  No  vessels  were  able  to  go  out,  and  on  the  latter  date  sea  captains  reported 
a  hurricane  outside  of  harbor.    (8^  No.  XI.) 

The  steamship  Saragossa  left  Savannah  on  the  20th  for  Baltimore,  and  returning 
reached  Savannah  on  the  30th.  Experienced  northeast  gales  during  the  entire  time, 
and  especially  on  the  20th  and  21st.  On  the  27th  to  29th,  off  Gape  Henry,  the  north- 
east winds  were  of  hurricane  violence.  The  gale  of  the  20th  and  21st  was  related  to 
the  storm  No.  Vj  the  hurricane  of  the  27th  to  29th  accompanied  low  No.  XI. 

No.  VII. — ^While  the  preceding  storm  was  moving  eastward  through  the  Gulf  States, 
a  severe  storm  (No.  VII)  was  moving  northward  towanl  Nova  Scotia,  somewhat  as 
shown  by  the  dotted  track  given  on  Chart  No.  I.  Its  nearest  approach  to  the  coast 
was  apparently  11  p.  m.  of  21st.  Of  its  previous  history,  the  only  report  that  has  as 
yet  come  to  hand  is  the  loss  of  the  brig  Harley  John,  in  latitude  30^  19',  longitude  bfp 
45',  on  September  17,  during  a  hurricane  from  E.  veering  W. 

No.  VIII. — This  depression  appeared  in  Western  Dakota  at  7.35  a.  m.  of  2l8t,  where 
it  developed  rapidly  during  the  not  portion  of  the  day,  and  was  accompanied  by  high 
Tvinds  in  the  northwest,  but  very  little  rain  or  cloua;  it  therefore  died  away  after 
moving  slowly  southeastward  through  Minnesota  to  Wisconsin,  which  State  it  reached 
on  the  23d.  This  depression  appears  to  have  had  an  earlier  origin  in  the  region  between 
Kansas,  Nevada,  and  Washin^on  Territory,  over  all  of  which  tne  pressure  fell  during  the 
hottest  portion  of  the  20th.  The  deviations  from  normalpressures  show  that  at  11  p.  m. 
of  the  20th  this  depression  covered  the  whole  of  our  Kocky  Mountain  stations,  and 
extended  northwestward  into  British  America.  On  the  21st,  11  p.  m.,  the  greatest 
depression  was  in  Nebraska,  Dakota,  and  Minnesota,  and  was  immediately  followed  by 
a  rapid  rise,  coming  in  from  the  north,  and  in  consequence  of  which  the  depression  died 
out  without  further  development. 

No.  IX. — ^The  western  part  of  area  of  low  barometer,  mentioned  in  the  previous  sec- 
tion, remained  in  the  Rocky  Mountain  region,  as  a  nucleus,  out  of  which  subsequently 
developed  the  present  area  No.  IX.  On  the  23d,  at  4.^  p.  m.,  this  area  finally  advanced 
frx>m  Colorado  northward,  and  on  the  24th  the  map  of  isobars  places  the  center  in 
8oathwe8t>em  Minnesota.    The  depression  disappeared  on  the  25th. 

No.  X. — During  the  25th  the  barometer  suddenly  fell  in  Montana  and  Idaho,  and  the 
depression  thus  initiated  was  on  the  26th,  7.35  a.  m.,  probably  central  in  Dakota, 
although  extending  south  westward  to  Colorado.  Although  accompanied  by  consider; 
able  rain,  the  area  of  low  pressure  rapidly  filled  up,  and  on  the  27th  disappeared  over 
Lake  Superior. 

No.  XL — This  storm  having  every  appearance  of  a  cyclone,  first  appeared  on  our 
tri-daily  maps  on  the  27th,  at  4.35  p.  m.,  east  of  Florida,  and  moving  slowly  northward* 
It  was  preceded  by  heavy  rain  and  northeast  to  southeast  gales  on  the  North  Caro- 
lina coast.  It  was  on  the  28th,  at  7.35  a.  m.,  southeast  of  Wilmington,  where  heavy 
rain  was  reported,  but  no  wind,  owing  to  its  sheltered  location.  The  barometer  had 
for  the  previous  week  been  highest  to  the  north  of  Cape  Hatteras,  and  northeast  winds, 
increasing  to  gales,  had  prevailed  along  the  South  Atlantic  coast  ever  since  the  disap- 
pearance of  low  barometer  No.  VI.  Owing  to  its  slow  progress  this  storm  was  verv 
severely  felt  from  Cape  Lookout  to  Cape  Henry,  where  steady  northeast  gales  and  high 
seas  continned.  On  the  21st  a  cyclone  was  reported  at  Saint  Vincent  and  Grenada 
(about  SP  of  longitude  east  of  Curacoa),  which,  therefore,  apparently  extends  the  path 
of  this  cyclone  back  into  the  Atlantic  Ocean.    The  United  States  steamer  }?Yolic  reports 
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experiencing  a  hurricane  on  the  22d  and  23d  on  the  rontes  between  Coracoa,  Venezuela 
(latitude  12^  N.,  longitude  69°  W.),  and  Porto  Rico.  The  storm-center  was  probably 
then  moving  northwest  and  must  be  identical  with  the  present  No.  XI.  On  the  24th 
the  observers  at  Kingston  and  Santiago  de  Cuba  reported  every  appearance  of  a  hurri- 
cane at  a  distance  to  the  northeast. 

No.  XII. — An  area  of  low  barometer  appears  on  the  28th,  at  11  p.  m.,  in  Western 
Dakota.  On  the  29th  it  moved  eastward  to  Minnesota,  and  on  the  3Dth  extended  in  a 
lon^  oval  from  Iowa  northeastward.  It  was  accompanied  by  little  or  no  rain,  and  its 
hiffh  winds  died  away  as  the  depression  filled  up  and  disappeared. 

No.  XIII. — This  cyclone  existed  in  the  Caribbean  Sea  on  the  27th,  and  will  be  de- 
scribed in  the  October  Review. 

Starma  at  sea, — The  following  notes  have  come  to  hand  relative  to  storms  experienced 
at  sea 
cane  pas£ 
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43'  W.,  strong^gale,  NE.  to  W.  by  N.,  High  NW.'  sea;  latitude  47©  20'  N.,  longitude 
370  21'  W.,  strong  gale,  NNW.  to  NNE.,  head  sea;  latitude  48°  11',  longitude  44° 
14',  NNW.  gale;  11th,  latitude  49°  34'  N.,  longitude  24°  33',  WNW.  gale;  11th, 
off  Rough  aud  Ready,  Cal.,  strong  northwest  gale ;  12th,  latitude  49^  Id'  N.,  longitude 
18°  39'  W.,  fresh  W.  gale,  neavy  squalls,  and  thick  rain  ;  latitude  49°  44'  N.,  longitude 
6°  54'  W.,  fresh  S.  W.  gale  ;  13th,  latitude  49°  32'  N.,  longitude  39°  10'  W.,  strong  W. 
gale,  very  high  sea ;  latitude  47°  25'  N.,  longitude  37°  42' W.,  hard  gale  aud  high  sea ; 
6.titude  49°  18'  N.,  longitude  22°  lif  W.,  fresh  NNW.  gale;  latitude  50°  IB'  N.,  longi- 
tude 13°28' W.,  fresh  SW.  gale;  Mabow,  C.  B.,  gale  during  night;  14th,  latitude 
46°  09'  N.,  longitude  46°  18'  W.,  strong  W.  gale,  very  high  sea;  latitude  51°  24'  N., 
longitude  14°  47'  W.,  fresh  SW.  to  NW.  gales ;  latitude  50°  06'  N.,  longitude  28° 
39' W.,  SW.  storms,  high  sea ;  14th  and  15th,  latitude  44° N.,  longitude  54°  W.,  gale; 
17th,  latitude  49°  29'  K,  longitude  33°  12'  W.,  strong  SW.  gale;  16th  and  17th,  mid- 
night, about  latitude  26°  0'  N.,  longitude  64°  30'  W.,  hurricane ;  17th,  30°  19'  N.,  longi- 
tude 56°  45'  W.,  hurricane  from  E.  veering  to  W.,  with  terrific  sea,  lasting  24  hours 
and  moderating  to  SW. ;  17th,  steamship  Btate  of  Texas,  latitude^27°  50'  N.,  longitude 
89°  56'  W.,  fresh  SW.  gales  and  heavy  seas ;  18th,  2  a.  m.,  steamship  State  of  Texas 
encountered  gale  360  miles  frt>m  Galveston;  noon,  latitude  27°  53'  N.,  longitude  91° 
10'  W.,  heavy  SW.  gales  and  seas;  4  p.  m.,  wind  hauled  to  north.  On  the  19th,  low- 
est barometer  was  S3.65,  about  160  miles  S£.  of  Galveston ;  18th  and  19th,  about  lati- 
tude 26°  0'  N.,  longitude  64°  30'  W.,  hurricane  from  SW. ;  19th,  latitude  49°  09'  N., 
longitude  31°  04'  W.,  SW.  storm;  20th,  brig  Woodcock,  at  Halifax,  N.  S.,  September 
23,  from  Inagua,  reports:  20th,  midnight,  on  northern  edge  of  Gulf  Stream,  severe 
ENE.  gale  veering  to  NW.,  lasting  48  hours;  latitude  33°  N.,  longitude  50°  W.,  heavy 
SSW.  gale,  lasting  24  hpurs;  21st,  Northwest  Shoals,  off  coast  of  Massachusetts,  north- 
erly gale ;  off  Whitehaven,  N.  S.,  gale ;  Saint  Paul's  Island,  C.  B.,  perfect  hurricane, 
lasting  15  hours ;  Straits  of  Florida,  violent  gale ;  22d,  Barbadoes  aud  Saint  Vincent, 
NE.  storms  aud  hurricane;  steamer  Alhambra,  from  Charlottetown  to  Halifax,  Sep- 
tember 23,  off  Nova  Scotia,  severe  storm,  steward  washed  overboard,  boats  smashed, 
also  on  the  22d,  latitude  40°  22'  N.,  longitude  70°  52'  W.,  fresh  NNW.  gale ;  latitude 
41°  21'  N.  longitude  66°  16'  W.,  fresh  NNW.  gale ;  latitude  40°  20'  N.,  longitude  70° 
50'  W..  heavy  NW.  gales  and  sea;  23d,  latitude  43°  13'  N.,  longitude  57°  08'  W.,  heavy 
W.  gale ;  latitude  42°  15'  N.,  longitude  58°  19'  W.,  fresh  W.  to  NW.  gale ;  latitude  49° 
19'  N.,  longitude  42°  08'  W.,  heavy  SSW.  gale ;  23d  and  24th,  latitude  36°  59'  N.,  longi- 
tude 74°  50',  heavy  NE.  gale ;  24th,  Mount  Hope  Bay,  R.  I.,  gale  ;  latitude  46°  48'  N., 
longitude  39°  49'  W.,  fresh  E.  gale ;  25th,  latitude  45° 38'  N.,  longitude  41°  56'  W.,  severe 
N.  gale,  lasting  27  hours;  latitude  49°  N.,  longitude  17°  W.,  heavy  gale ;  26th,  latitude 
45°  36'  N..  longitude  50°  35'  W.,  fresh  NE.  gale ;  28th,  off  Hog  &land,  heavy  ESE. 
gale ;  29tn,  off  Cape  Hatteras,  cyclone  from  NE. 

TEMPERATURE  OF  THE  AIR. 

In  general, — ^The  general  distribution  of  the  temperature  of  the  air  is  shown  by  the 
isotherms  on  chart  No.  II.  The  table  of  comparative  temperatures,  in  the  left-hand 
comer  of  same  chart,  shows  the  temperature  of  the  month  to  have  been  higher  than 
usual  over  the  whole  country,  excepting  in  the  mountainous  region  of  Utah,  Colorado, 
and  New  Mexico.  The  excess  is  greatest' in  the  Northwest  and  Upper  Lake  region; 
somewhat  less  over  the  Lower  Lakes  aud  New  England,  and  still  less  along  the  Mid- 
dle and  South  Atlantic  States,  while  in  the  Gulf  States,  Tennessee,  and  Ohio  Valley 
it  is  only  about  half  a  degree  above  the  normal ;  as  is  also  the  case  on  the  Pacific  coast. 

Monthly  mean  temperatures  at  ^fecial  points  have  been  as  follows:  Mount  Washington, 
42°.4;  Pike's  Peak,  30°.9. 

Maximum  and  minimum  temperatures, — Maximum  temperature,  at  Signal-Service  sta- 
tions, above  95°,  are  reported  as  follows :  96°  at  Savannah,  Jacksonville,  Vicksburg, 
Indianola,  Boerue,  Castroville ;  97°  at  Montgomery,  Salinas  City,  Cal. ;  98°  at  Shreve- 
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port,  Fort  Sill,  Sacramento ;  99°,  Denison,  Fort  Griffin;  100°,  Brackettville,  Corsicana, 
San  Antonio,  Campo;  101°,  Cambridge,  Visalia;  102°,  Eagle  Pass;  103°,  Laredo;  104°, 
Phcenix,  Uvalde;  106°,  Red  Bluff;  107°,  Maricopa  Wells;  108°,  Fresno,  Wickenburg; 
112°,  Fort  Yuma.  Ffom  stations  other  than  tnose  of  the  Si^ial  Service,  maximum 
temperatures  have  also  been  reported  as  follows:  96°,  Fort  Hayes,  Kan.,  Hennepin, 
HI. ;  98°,  Clarksville,  Tex. ;  99°,  Baton  Rouge,  La. ;  Fort  Richardson,  Tex. ;  Camp 
Sheridan.  Neb. ;  100°.  Fort  McPherson,  Neb. ;  101°,  Fort  McKavett,  Tex. ;  102°,  Fort 
Rice,  Dak. ;  Fort  Gnffin,  Tex. ;  Fort  Clark,  Tex. 

Minimum  temperatures  below  35° :  34°,  Breckenridge,  Minn.,  UmatiUa ;  33°,  Bis- 
marck and  Lower  Bruld  Agency,  Dak. ;  Hayes'  City,  Kan. ;  -32°,  Winnemucca,  Neb. ; 
Woodstock,  Vt. ;  30°,  Fort  Abercrombie,  Dak. ;  Pembina ;  29°,  Fort  Randall,  Dak. ; 
Orono,  Me. ;  28°,  Nile,  N.  Y. ;  27°,  Cheyenne,  Wyo.;  Svdney  Barracks,  Neb. ;  26°,  Stim- 
mit,  CoL ;  25°,  Neillsville,  Wis. ;  23°,  Fort  Pembina,  Dak. ;  21°,  CoalviUe,  Utah ;  20°, 
Mount  Washington,  N.  H. ;  11°,  Pike's  Peak,  Col. 

The  maximum  temperatures  of  the  month  may  be  divided  into  three  periods,  the 
first  of  which  occurred  from  the  Ist  to  3d  in  the  West  Gulf,  South  and  Middle  Atlantic 
States;  the  second  from  the  10th  to  16th  gradually  extending  from  Colorado,  Nebraska, 
and  Minnesota  over  the  Mississippi  Valley  as  far  south  as  Alabama,  and  thence  over 
the  Lake  region.  New  York,  and  New  England ;  and  the  third,  on  the  30th,  extending 
from  Lakes  Mi cnigan  and  Hurou  southward  to  the  Ohio  Valley. 

The  minimum  temperatures  occurred,  almost  without  exception,  from  the  17th  to 
the  23d,  attending  the  advance  of  area  of  high  pressure  No.  Ill,  first  from  Utah  to 
Iowa  and  northward,  gradually  extending  thence  to  the  Atlantic  coast. 

Ranges  of  temperatures, — ^The  large  monthly  or  diurnal  ranges  have  been,  respectively, 
as  follows:  Bismarck,  monthly,  49°;  diurnal,  46°;  Pembina,  59°  and  47°;  Brecken- 
ridge,  58°  arid  44° ;  Winnemucca,  57°  and  50° ;  Umatilla,  61°  and  39° ;  Campo,  69° 
and  56°  ;  Fort  Griffin,  49°  and  44°  ;  Cheyenne,  56°  and  43° ;  North  Platte,  55°  and  45° ; 
Denver,  55°  and  45° ;  Visalia,  55°  and  42° ;  Red  Bluff,  54°  and  36° ;  Marquette,  52° 
and  35° ;  Saint  Paul,  52°  and  32° ;  Yanktou,  51°  and  42°.  The  least  monthly  and  di- 
urnal ranges  have  been,  respectively,  as  follows:  Cape  Hatteras,  monthly,  20° ;  diur- 
nal, 11°  ;  Saint  Mark's,  27°  and  22°  ;  New  Orleans,  29°  and  15° ;  Charleston,  29°  and 
17°  ;  Jacksonville,  29°  and  27° ;  Punta  Rassa,  20°  and  17°  ;  Key  West,  22°  and  13°  ; 
Cax>e  Henry,  22°  and  1°. 

FrosU  were  experienced  as  follows :  From  the  1st  to  the  4th,  in  Iowa,  Wisconsin, 
Hlinois,  Indiana,  Michigan,  Ohio,  New  York,  and  on  Mount  Washington ;  on  the  5th 
and  6th,  near  Lake  Superior ;  on.  the  7th  and  8th,  on  Mount  Washington  and  in  north- 
em  Maine ;  on  the  8th  and  9th,  Utah  and  Colorado.  From  the  17tn  to  23d,  the  first 
general  extensive  frost  of  the  season  was  experienced,  being  felt  first  in  Utah  and 
olorado,  and  extending  thence  eastward  over  the  entire  country  north  of  the  thirty- 
seventh  degree  of  latitude  to  the  Middle  Atlantic  and  New  England  coast.  Slight 
damage  was  reported  to  vegetation  in  Colorado,  Itakota,  Indiana,  Iowa,  Massachu- 
setts, Wisconsin. 

Ice  was  reported  on  the  1st  and  2d  at  Detroit ;  frt>m  the  8th  to  the  10th  at  Coalville, 
Utah ;  17th,  Virginia  City,  one-eighth  of  an  inch  thick;  on  the  18th,  one-sixteenth  of 
an  inch  at  Cresco,  Iowa,  and  Embarraiss,  Wis. ;  on  the  22d,  ice  at  Strafibrd,  Vt. 

PRECIPITATION. 

In  general, — ^The  general  distribution  of  rain  for  the  month  is  shown  on  Chart  No. 
III.  The  table  in  the  lower  left-hand  comer  gives  the  average  precipitation  in  the 
various  districts.  This  table  shows  a  large  excess  in  the  Gulf,  South  and  Middle 
Atlantic  coast'  States,  and  in  Tennessee  and  Minnesota,  and  deficiencies  from  New  Eng- 
land westward  over  the  Lake  region  and  Ohio  Valley  to  the  Upper  Mississippi  and 
Missouri  Valleys.  This  is  almost  the  reverse  of  the  report  for  August,  and  is  due 
mostly,  to  the  heavy  rain-falls  attending  the  storms  Nos.  II,  VI,  and  XI,  shown  on 
Chart  No.  I.  As  was  the  case  in  August,  considerably  over  the  average  amount  has 
also  fallen  this  month  in  Oregon,  while  in  California  no  rain  has  been  reported. 

Special  heavy  rains, — The  following  are  the  most  notable  cases  of  h^vy  rains  that  have 
been  reported:  1st — ^Wilmington,  N.  C.  (1st  and  2d),  5.02  inches;  Jacksonville,  Fla., 
2.00  inches :  Anna,  111.,  2.62  inches ;  Brownsville,  Mo.,  2.25.  5M— <]Jheyeune,  Wyo.,  l.C^ 
inches ;  Melissa,  Tex.  (2d  to  4th),  3.00  inches ;  Coleman  City,  Tex.,  2.45  inches  j  Concho, 
Tex. ,  1 .34  inches.  3d---Shreveport,  La.  (3d,  4th,  and  5th),  8;59  inches ;  6  inches m  8 hours 
on  the  4th;  Fort  Griffin  (3d  and  4th),  2.51  inches;  Cambridge,  Tex.  (3d  and  4th),  2.12 
inches.  4th — Fayette,  Miss.,  2.10  inches ;  Coleman  City,  Tex.,  Miss.,  1.79  inches;  Stock- 
ton, Tex.,  1.94  inches;  Concho, Tex.  (4th  and  5th),  2.02  inches.  5th — ^Pilot  Point,  Tex., 
3.87  inches;  Boeme,  Tex.,  1.84 inches;  Coleman  City,  Tex., 2. 16 inches.  6th — Galveston, 
Tex.,  4.83  inches;  Indianola,  Tex.,  1.62  inches;  Green  Spring,  Ala.,  2.08  inches;  Mil- 
ford,  Del.  (6th  to  8th),  5.70  inches;  Dover,  Del.  (6th  to  8th),  3.80  inches:  Vineland, 
N.  J.  (6th  to  8th),  3.71  inches;  Reading,  Pa.  (6th  to  8th),  3.34  inches.  7th— Atlantic 
City,  N.  J.  (7th  and  8th),  2.00  inches;  Norfolk,  Va.,  2.24  inches;  Sandy  Hook,  N.  J., 
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1.63  inches;  Cape  May,  N.  J.  (7th  and  8th),  4.71  inches;  Bamegat,  N.  J.,  1.74  inches; 
Cape  Lookont.  N.  C,  1.87  inches.  8th— Cambridge,  Tex.,  1.01  inches:  North  Platte, 
Nebr.,  2.52  inches;  Mount  Ida,  Ark.  (8th  and  9th).  4.00  inches;  Fort  Wayne,  Ind.  (6th 
and  9th\  3.50  inches;  Norfolk,  Neb.  (8th  and  9th),  1.96 inches;  Nile,  N.  Y.,  1.70  inches; 
Accotink,  Va.,  2.1p  inches.  9th — Leavenworth,  Kans.,  1.24  inches;  Green  Spring,  Ala. 
(9th  and  10th),  2.23  inches;  Quitman,  Ga.,  2.02  inches;  Kansas  City,  Mo.,  2.28  inches; 
Saint  Joseph,  Mo.,  4.80  incnes;  Lexington,  Mo.,  1,80  inches.  10th — Knoxville,  Teun., 
2.27  inches ;  Savannah,  Ga.  (10th  and  llth),  2.00  inches ;  Baton  Rouge,  La.,  4.85  inches; 
11th— Wihnington.  N.  C,  2.00  inches;  Brackettville,  Tex.,  1.42  inches.  12th— Wil- 
mington, N.  C,  3.05  inches;  Accotink,  Va.,  2.50  inches.  13th — Charleston,  S.  C,  3.00 
inches — ^2.00  inches  in  30  minutes;  Keokuk,  Iowa,  1.58  inches.  14th — Savannah,  Ga., 
2.21  inches;  Fort  Sill,  Ind,  T.,  1.19  inches;  Fort  Snelling,  Minn.,  1.74  inches.  15th — 
Norfolk,  Va.,  2.15  inches  in  3  hours;  San  Antonio,  Tex.,  1.T6 inches.  16th — Galveston, 
Tex.  (16th  and  17th),  8.70  inches.  17th — Knoxville,  Tenn.,  1.81  inches;  Nashville, 
Tenn.,  2.93  inches;  Fort  Sill,  Ind.  T.,  2.08  inches;  Baton  Rouge,  La.  (17th,  18th,  and 
19th),  12.45  inches;  South  Orange,  N.  J.,  1.68  inches;  Brookhaven,  Miss.  (17th  to 20th), 
7.30  inches  in  56  hours.  18th— Mobile,  Ala.  (18th  and  19th),  8.07  inches;  6.75  in  10 
hours;  New  Orleans,  La.  (18th  and  19th),  8.40  inches;  Carlowville,  Ala.  (18th,  19th, 
and  20th).  10.42  inches;  Green  Spring,  Ala.  (18th  to  20th),  8.20  inches;  Fayette,  Miss. 
(18th  and  19th),  6.20  inches.  19th— Saint  Marks,  Fla.,  2.26  inches.  20th— Tybee 
Island,  Ga.,  2.61  inches;  Capo  Hatteras,  N.  C,  3.10  inches:  Cape  Hfenry,  Va.,  2.31 
inches;  Kittyhawk,  N.  C,  2.65  inches.  23d— Tybee  Island,  Ga.,  2.20  inches.  25th— 
Smith\ille,  N.  C, 2.33  inches;  North  Platt«, Nebr.,  1.93  inches.  26th— Peoria,  El.,  2.01 
inches;  27th— Wilmington,  N.  C.,3.98  inches;  Smith ville,  N.  C.  (27th  and  28th),  3.55 
inches;  Greenville,  N.  C.  (27th  to  29th),  8.30  inches;  Chattanooga,  Tenn.,  2.75  inches. 
28th — Norfolk,  Va.,  2.07 inches;  Wilmington,  N.  C,  2.^  inches;  Cape  Hatteras,  N.  C. 
(28th  and  29th)  8.13  inches;  Weldon.  N.  C,  2.06  inches:  Capeville,  Va.,  2.00  inches; 
Cape  Lookout,  N.  C.  (27th,  28th,  ancl  29tli)  8.96;  Cape  Henry,  Va.  (28th  and  29th), 
3.54  inches;  Kittyhawk,  N.  C.  (28th  and  29th),  7.25  inches. 

Small  nwnthly  rain-falU, — ^The  following  stations  report  small  monthly  rain-falls; 
San  Francisco,  Red  Bluff,  Sacramento,  VisaMa,  Fresno,  Salinas  City,  Los  Angeles,  San 
Diego,  and  Campo,  in  California;  Winnemucca,  in  Nevada j  and  Yuma,  Ariz.,  report  no 
rain-fall:  Umatilla,  Oreg.,0.59  inches;  Denver,  Colo.,  0.38  inches;  Bismarck,  Dai., 0.11 
inches ;  Dubuque,  Iowa,  0.67  inches ;  Port  Huron,  Mich. ,  0.28  inches ;  Port  Stanley,  Port 
Dover,  and  Toronto,  Canada,  respectively,  0.58, 0.98,  and  0.42  inches;  throughout  Mas- 
sachusetts and  Rhode  Island  the  rain-fall  averaged  only  about  half  an  inch;  and  in 
Texas,  Brownsville  reports  0.69;  Rio  Grande,  0.10;  Laredo,  0.59;  Castroville,  0.02; 
and  Mason,  0.29. 

Large  monthly  rain-falla. — Monthly  rain-falls  of  7  inches  or  more  are  reported  as  fol- 
lows: Galveston  and  Colemah  City,  Tex.,  respectively,  13.85  and  7.08  incnes;  Shreve- 
port.  Baton  Rouge,  and  New  Orleans,  La.,  respectively, 9.93,  18.42,  and  13.21  inches; 
Fayette,  Miss.,  11.20  inches;  Green  Spring,  Carlow^ ville,  and  Mobile,  Ala.,  respectively, 
14.11,12.4.3,  and  12.62  inches;  Mayport,  Fla,,  8.30  inches;  Savannah  and  Thatcher's 
Island,  Ga.,  respectively,  8.92  atid  11.24  inches;  in  North  Carolina,  Wilmington  reports 
20.10  inches;  Smithville,  11.9  inches;  Capo  Lookout,  16.32  inches;  Cape  HatterafiL 
15.41  inches;  Kittyhawk,  13.39  inches :  Goldsboro*,  16.70  inches;  Weldon, 8.08;  ana 
Greenville,  16.46  inches;  Norfolk,  Ca]>e  Henry,  Fort  Monroe,  and  Hampton,  Va.,  resi>ect- 
ively,  11.90, 10.04. 8.14,  and  7.53  inches;  Cape  May,  N.  J.,  7.22  inches. 

Droughts, — Extensive  droughts  have  prevailed  during  the  month  over  New  England 
and  Eastern  New  York,  Indiana,  Ohio,  southern  portions  of  Michigan,  Wisconsin, 
Eastern  Iowa,  and  northern  portion  of  Illinois,  and  numerous  reports  of  dry  springs 
and  injury  to  vegetation  have  been  received  from  those  districts. 

Floods, — Destructive  floods  attended  the  storm  No.  VI,  on  chart  No.  I,  at  Indiauola, 
from  the  14th  to  the  17th;  at  Galveston,  on  the  17th  and  18th;  at  New  Orle^^ns,  on 
the  18th;  and  the  19th  and  20th,  in  the  valleys  of  the  Black  Warrior  and  Alabama 
Rivers,  Alabama.  In  the  last-named  districts  the  crops  of  cotton,  com,  and  fodder 
were  entirely  swept  away.     It  is  estimated  that  30,000  bales  of  cotton  we're  destroyed. 

Hail, — Hail  has  been  reported  as  follows :  1st,  Pike's  Peak,  Colo.  2d,  Adams',  N.  Y. ; 
Pike's  Peak,  Colo.  4th,  Lower  Brul^  Agency,  Dak. ;  Fort  Union,  N.  Nex. ;  Pike's  Peak, 
Colo.  5th,  four  miles  northeast  of  Fort  Union,  N.  Mex.  (severe).  14th,  Portland,  Oreg. 
15th,  Fort  Pembina,  Dak.,  and  Virginia  City,  Mont.  19th,  Wvtheville,  Va. ;  Alpena, 
Mich.  21st,  Gardiner,  Me. ;  Somerset,  Mass. ;  Fort  Wingate,  N.  Mex.  23d,  Caiim  Brown, 
Wyo.  2oth,  Emerson  and  North  Platte,  Nebr.  27th,  Breckeuridge,  Minn.  3Dth,  Mar- 
quette, Mich. 

Snow, — On  the  7th,  12th,  and  27th  snow-squalls  were  reported  at  Virginia  City,  Mont., 
and  on  the  12th  at  Austin,  Eureka,  and  other  places  in  Nevada.  At  Summit,  Colo..  Il4 
inches  of  snow  fell  in  six  days,  and  snow  was  also  reported  on  Pike's  PeaK  on  seven 
days,  but  had  all  melted  before  the  end  of  month.  On  the  14th  snow  fell  on  Baldy 
Mountain,  N.  Mex.,  on  tlie  3d  the  first  snow-fall  of  the  season  ocoorred  on  Mount  Wash- 
ington, N.  H.,  and  on  the  2lBt  a  furious  snow-storm  occurred  there. 
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Rainy  days. — ^The  number  of  days  on  which  rain  has  fallen,  as  recorded  by  signal- 
service  observers,  ranges  as  follows :  New  England,  3  to  12 ;  Middle  Atlantic  States,  4 
to  19;  South  Atlantic  States.  5  to  19;  East  Gulf  States,  14  to  15;  West  Gulf  States,  6 
to  14;  Tennessee  and  Ohio  Valley,?  to  13;  Missouri  Valley, 5  to  8;  Upper.Mississippi 
Valley,  6  to  11;  Upper  Lake  region,  8  to  14;  Lower  Lake  region,  8  to  13;  Rocky 
Mountain  stations,  0  to  13 ;  California,  0;  Oregon,  11. 

Cloudy  days, — ^The  number  of  cloudy  days  reported  during  the  month  by  voluntary 
observers  and  Army  surgeons  ranges  about  as  follows:  New  England,  0  te  7;  Middle 
Atlantic  States,  0  to  16;  South  Atlantic  States,  4  to  16 ;  East  Gulf  States,  7  to  13 ;  West 
Gulf  States,  3  to  8;  Tennessee  and  Ohio  Valley,  1  to  9 ;  Lower  "Missouri  Valley,  0  to  7 ; 
Upper  Mississippi  Valley,  1  to  8 ;  Lake  region,  0  to  12 ;  Rocky  Mountain  stations,  0  to 
5;  California,  0  to  4. 

RELATIVE   HUMIDITY. 

The  average  relative  humidity  for  the  month  ranges  about  as  follows:  New  En- 

Sland,  67  to  81 ;  Middle  Atlantic  States,  67  to  81 ;  South  Atlantic  States,  71  to  82;  East 
^ulf  States,  71  to  82;  West  Gulf  States,  65  to  76j  Tennessee  and  Ohio  Valley,  66  to  78; 
Lower  Missouri  Valley,  65  to  69:  Upper  Mississippi  Valley.  65  to  67 ;  Upper  Lakes,  61 
to  74;  Lower  Lakes,  68  to  75;  Calitomia,  43  to  71 ;  Oregon,  48  to  76. 

High  stations  not  corrected  for  elevation  report  as  follows:  Pike's  Peak,  61*;  Mount 
Washington,  72;  North  Platte,  53;  Cheyenne,  42;  Denver,  36;  Santa  F^,  34;  Salt  Lake 
City,  31. 

WINDS. 

In  general, — The  prevailing  winds  at  signal-service  stations  are  shown  by  arrows  on 
chitft  No.  II,  jfrom  which  it  will  be  seen  that  the  winds  were  northeasterly  from  Vir- 
ginia ;  southeastward  to  Florida ;  east  along  the  immediate  East  Gulf  coast ;  south  and 
southeast  from  Texas  northward  to  Minnesota ;  south  or  southwest  in  the  Lake  region ; 
sonthwest  along  the  New  England  coast,  and  from  southwest  to  southeast  in  the  Mid- 
dle Atlantic  States. 

Total  movements. — ^The  largest  total  movements  have  been  as  follows:  Stockton,  Tex., 
15,789  miles;  Pike's  Peak,  13,471  miles;  Cape  Lookout,  11,648;  Kittvhawk',  11,064;  Cape 
HaUeras, 9,625;  Cape  Henry,9)542;  Tybee  Island,  9,513:  North  'Platte, 9,510 ;  Dodge 
City, 9,064.  The  smallest  movements  have  been  as  follows:  Salt  Lake  City,  1,534; 
Lynchburg,  1.810;  VisaUa,  1,879;  Nashville,  1,950;  Indianapolis,  2,752;  Cincinnati, 
2,858 ;  Knoxville,  2,971 ;  Portland,  Oreg. ,  2,852. 

The  kiyhest  velocities,  in  miles  per  hour,  have  been  as  follows:  3d,  Mount  Washmgton, 
N.  W.,60;  7th, North  Platte,  W., 72,  and  Bamegat,E.,60;  8th, Dodge  City, N.  W», 50; 
14th, La  Crosse,  N.  W.,60;  16th  and  21st, Pike's  Peak, W., 56;  17th,  Galveston, N. E., 
60,  and  Indianola,  S.,  72;  18th,  New  Orleans,  N.  E.,39;  19th,  Mobile,  S.E.,  35;  21st, 
Monnt  Washington,  N.  W.,  72;  22d,  Bismarck,  N.,  72,  and  Tybee  Island,  N.  E.,  60;  27th, 
Cape  Lookout,  S.  E.,  78;  28th,  Cape  Hatteras,  N.  E.,  48,  and  Cape  Lookout,  S.,  80;  29th, 
Cape  Lookout,  N.  E. ,  86 ;  30th,  Bismarck, ,  72. 

Local  storms  J  tornadoes  ^  ^c,  have  been  reported  as  follows  (unless  specially  noted, 
it  is  understood  that  the  following  list  of  high  winds  includes  only  local  storms, 
and  not  such  gales  as  prevailed  simultaneously  over  a  large  region):  1st,  Maysville, 
Ky.,a  tornado  of  terrinc  violence  and  short  duration,  unrootiug  buildings  and  dam- 
aging shipping  to  a  considerable  extent.  2d,  Coleman  City,  Tex.,  violent  storm,  with 
heavy  rain.  3d,  Yuma,  Aiiz.,  terrific  sand-storm,  during  which  a  large  whirlwind 
passed  up  north  side  of  Colorado  River.  5th,  heavy  rain  and  wind-storm  at  New  Or- 
leans, domg  considerable  damage  to  shipping  on  north  side  of  river.  11th,  Coleman 
City,  Tex.,  sand-storm,  estimated  velocity  of  wind  40  miles  per  liour.  12th,  Colorado 
Desert,  CaL ,  during  a  heavy  thunder-storm  between  Pilot  Knob  and  Cactus  a  water- 
spout burst,  destroying  400  feet  of  railroad  track.  14th,  La  Crosse  Wis.. northwest 
gale,  doing  damage  to  buildings. 

VERIFICATIONS. 

Indications. — ^The  detailed  comparison  of  the  tri-daily  weather  indications,  with  the 
telegraphic  reports  for  the  sncceding  twenty -four  hours,  shows  a  general  percentage 
of  omissions  of  0.4  per  cent.,  and  of  verifications  of  85.5  per  cent.  The  percentages  of 
verifications  for  the  four  elements  have  been:  Weather,  88.6;  wind, 83.7 ;  temperature, 
88.5;  barometer,  81.0.  The  percentages  of  verifications  by  geographical  distnets  have 
been:  New  England,  83.0;  Middle  Atlantic  States, 85.5;  South  Atlantic  States, 86.7; 
East  Gulf  States,  84.2;  West  Gulf  States,  87.2;  Lower  Lake  region,  86.2;  Upper  Lake 
r^on,  85.9;  Tennessee  and  Ohio  Valley,  83.1;  Upper  Mississippi  Valley,  88.0;  Lower 
Missouri  Valley,  85.0.  Of  the  3,588  predictions  that  have  been  made,  116,  or  3.1  per 
cent.,  are  considered  to  have  entirely  failed ;  109,  or  3.0  per  cent.,  were  one-fourth  verl- 
fiod;  422,  or  11.8  per  cent.,  were  half  verified;  444,  or  12.4  per  cent.,  were  three-fourths 
verified;  2,497,  or  69.6  per  cent.,  were  fully  verified,  so  far  as  can  be  judged  from  our 
weather  maps. 
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Cautionary  signals, — During  the  past  month  163  cautionary  sisals  have  been  dis- 
played at  47  stations  on  the  Gulf  and  Atlantic  coasts,  and  on  the  lakes,  of  which  94,  or 
58  per  cent.,  were  reported  verified  within  100  miles  of  the  station.  'Thirty-one  cases 
of  nigh  winds,  where  no  signals  were  displayed,  have  also  been  reported  from  these 
stations. 

NAVIGATION. 

Stages  of  water  in  rivers. — In  the  table,  on  Chart  No.  Ill,  are  given  the  highest  and 
lowest  readings  on  the  river  gauges  for  the  month,  from  which  it  will  be  seen  that  the 
central  Mississippi  fell  from  the  middle  of  the  month  steadily  to  the  end,  the  fall  at 
Saint  Louis  and  Keokuk  being  about  4  feet.  Similarly  the  Missouri  also  fell  through- 
out the  month  by  about  1  foot  at  Yankton  and  2  feet  6  inches  at  Leavenworth.  The 
water  has  been  at  some  stations  remarkably  low. 

Low  watery  detrimental  to  navigation,  has  been  reported  as  foUows :  Mississippi,  16th, 
Keokuk,  Iowa,  river  low,  delaying  light-draught  boat«.  22d,  river  still  falling ;  canal 
closed.  Reports  of  low  water  at  Saint  Louis  and  Alton.  30th,  Shreveport,  steady  fall 
in  river  durinp;  month ;  navi^tion  obstructed.  Reports  of  low  water  also'  come  in  £rom 
the  Ohio  at  Evans ville  and  Louisville. 

Special  phenomena. — On  the  21st,  just  before  daybreak,  a  wave  2  feet  high,  similar 
to  the  earthquake  waves  in  the  Atlantic  and  Pacific  Oceans,  swept  across  Lake  Saint 
Clair  from  west  to  east.  On  the  24th,  at  Marquette,  Mich.,  between  10  a.  m.  and  3  p.  m., 
the  wind  being  light  from  the  S.  £.,  the  water  in  the  lake  fell  15  inches. 

TEMPERATURE  OF  WATER. 

In  general. — ^The  temperatures  of  water,  as  observed  in  rivers  and  harbors,  are  shown 
in  the  table  on  Chart  No.  III. 

Maximum  and  minimum  temperatures. — The  highest  maxima  have  been  90^  at  Galves- 
ton, 88°  at  Wilmington,  86*^  at  Mobile  and  Augusta,  85°  at  Montgomery,  84°  at  Charles- 
ton and  Savannah ;  ana  lowest  minima  have  been,  45°  at  Dulutn,  46°  at  Eastport,  55° 
at  Portland,  Me.,  56°  at  Marquette,  58°  at  Alpena  and  Escanaba,  59°  at  San  Francisco. 

Binges  of  temperature. — ^The  least  ranges  have  been:- 2°  at  San  Francisco;  3°,  East- 
port;  4°,  Marquette;  6°,  Portland,  Me.,  Wood's  HoU,  New  London,  Buffalo,  and  La 
Crosse ;  and  largest  ranges  have  been  20°,  Galveston  and  Wilmington ;  21°,  Duluth. 

ATMOSPHERIC  ELECTRICITY. 

Thunder-storms  were  reported  at  stations  in  the  respective  States  as  follows :  Ist,  Ala- 
bama, Nevada,  Connecticut,  Illinois,  Kansas,  Mississippi,  Missouri,  New  Jersey,  North 
Carolina,  Pennsylvania,  Texas,  Virginia,  West  Virginia,  Florida,  Tennesse-e,  Georgia, 
Indian  Territo^.  2d,  Colorado,  Wyoming,  Florida,  Michigan,  Mississippi,  New  York, 
Texas,  North  Carolina.  3d,  Dakota.  Colorado,  Kansas,  Maine,  New  lork^  Texas, 
Louisiana,  Arizona.  4th,  Dakota,  Colorado,  Michigan,  Mississippi,  Texas,  Wisconsui. 
5th,  New  York,  Colorado,  Iowa,  Maine,  Mississippi,  Nebraska,  Texas,  Vermont.  6th, 
(Georgia,  Iowa.  Maine,  Mississippi,  New  York,  North  Carolina,  Texas,  Washington  Ter- 
ritory. 7th,  Dakota,  Wyoming,  Florida,  Iowa,  Mississippi,  South  Carolina,  North  Car- 
olina, Florida,  Greorgia,  Minnesota,  dth,  Colorado,  r>akota,  Kansas,  Missouri,  Ne- 
braska, New  Jersey,  Texas^  Indian  Territory,  Georgia.  9th,  Georgia,  Illinois,  Missis- 
sippi, Missouri,  Texas,  Florida.  10th  JPlonda,  Georgia,  Indiana,  Michigan,  Mississippi, 
Onio,  Tennessee.  11th,  Califomi|i,  Florida,  Georgia,  North  Carolina.  Pennsylvania, 
Texas,  West  Virginia,  Arizona.  12th,  Dakota,  Wyoming,  Maryland,  Mississippi,  Mis- 
souri, New  Jersey,  North  Carolina,  Ohio, ,  Pennsylvania,  Texas,  Utah,  Virgima.  West 
Virginia,  New  York,  Louisiana^  District  of  Columbia.  13th,  Dakota,  Wyoming,  Florida, 
Illinois,  Kansas,  Maryland,  Mississippi,  New  Jersey,  New  York,  North  Carolina,  Ohio, 
Texas,  Virginia,  West  Virginia,  South  Carolina,  Georgia.  District  of  Columbia,  Min- 
nesota. 14th,  Dakota,  Illinois,  Iowa,  Kansas,  Maryland^  Mississippi,  Missouri,  Ne- 
braska, North  Carolina,  West  Virginia,  Gkjorgia,  Wisconsin.  Indian  Territ-ory,  Texas. 
15th,  Dakota,  Virginia,  Illinois,  Iowa,  Kentucky,  Maryland,  Mississippi,  North  Caro- 
lina, Pennsylvania,  Texas,  South  Carolina,  Geor^a^  Indiana.  16th,  Illinois.  Indiana, 
Maine,  Massachusetts,  New  York,  Tennessee,  Virginia,  Kentucky.  -  17th,  New  York, 
Virginia,  Indiana,  Maine,  Maryland,  Mississippi,  New  Jersey,  Ohio,  Pennsylvania, 
Texas,  Vermont,  West  Virginia,  Indian  Territory,  District  of  Columbia.  18th,  Iowa. 
19th,  Florida.  20th,  New  York,  Georgia,  South  Carolina,  North  Carolina,  Florida. 
21st,  Colorado,  Maine,  Massachusetts,  New  York,  Georgia.  22d,  Dakota,  Georgia, 
Maine^  23d,  Dakota,  Nebraska,  Colorado,  Geor^a.  24th,  Nebraska,  Iowa,  Wisconsin, 
Michigan,  Dakota,  New  Mexico.  25th,  Texas,  Illinois,  Iowa,  Kansas,  Michigan,  Mis- 
souri, Wisconsin,  Indian  Territory,  Nebraska.  26th,  Dakota,  Iowa,  New  York,  Maine, 
Michigan,  Nebraska,  Ohio,  Pennsylvania,  Vermont,  Wisconsin,  Missouri,  Geoiigia, 
Texas.     27th,  Connecticut,  New  York,  Wisconsin,  Tennessee,  Michigan,  Alabama. 
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28th,  New  York,  Pennsylvania,  Vermont,  North  Carolina,  Michigan.    29tb,  Michigan, 
Wisconsin.     30th,  Iowa,  Nebraska,  Wisconsin, 

Distant  thunder  and  lightning  was  reported  from  stations  in  the  respective  Stat-es  as 
foDows:  1st,  Georgia,  Kansas,  Maryland,  Massachusetts,  New  York,  Pennsylvania, 
South  Carolina,  Indian  Territory,  Louisiana,  Texas.  2d,  Maryland,  Massachusetts, 
North  Carolina,  Virginia,  Georgia,  Louisiana,  Texas.  3d,  Texas.  4th.  Iowa,  Nebraska, 
Wisconsin,  Dakota,  New  Mexico,  Minnesota.  5th,  Maine,  Massachusetts,  Georgia, 
Texas.  6th,  Georgia,  Michigan,  North  Carolina,  Louisiana,  Dakota.  7th,  Nebraska, " 
South  Carolina,  Pennsylvania,  Georgia.  8th,  Maryland,  Texas.  9th,  Tennessee.  Louis- 
iana, Maine,  Texas.  lOth,  North  Carolina,  Ohio,'  Texas,  Indiana.  11th,  Nortii  Caro- 
lina, Ohio,  South  Caroliuji,  Georgia,  Indran  Territory,  Texas.  12th,  Maryland,  North 
Carolina,  South  Carolina.  Georgia,  Iowa,  Texas.  13th»  Iowa,  Nebraska,  Ohio,  Georgia, 
Dakota,  Minnesota.  14th,  Maryland,  Virginia,  Iowa,  Indian  Territbry,  Dakota.  15th, 
Tennessee,  Wisconsin,  Georgia.  16tn,  Illinois,  Indiana,  Kansas,  Missouri,  Tennessee, 
Ohio,  Iowa,  Indian  Territory.  17th,  Virginia,  Ohio.  19th,  Georgia.  20th,  Utah.  23d, 
Florida.  24th,  Wisconsbi,  Wyoming,  Nebraska.  25th,  Illinois,  Iowa,  Kansas,  New 
York,  Wisconsin,  Vermont.  26th,  Illinois,  Iowa,  Kansas,  Wisconsin.  27th,  Missouri, 
Georgia.    28th,  Maryland.    30th,  Illinois,  Michigan,  Wisconsin. 

Auroras  were  observed  as  follows:  1st,  Fort  Pembina,  Dak.  5th,  Louisville,  Ky. 
7th,  (f)  Cambridge,  Mass.  15th,  Escanaba,  Mich. ;  Clarksville,  Tenn. ;  Gardiner,  Me. ; 
Rowe,  Mass.  17th,  Waltham,  Mass. ;  Burlington,  Vt.  18th,  Rocky  Run  aad  Wau- 
toma.  Wis.;  Portland  and  Bangor  (very  fine),  Gardiner  and  Mechanics*  Falls,  Mo.; 
Plattiburg,  N.  Y. ;  Contoocookville  and  Auburn,  N.  H. ;  Woodstock,  Vt. ;  Boston, 
Mass.     19th,  Cambrid^,  Mass.    2l8t,  Wautoma,  Wis.    30th,  Starkey,  N.  Y. 

Chtmnd  currents. — Disturbances  on  lines  of  telegraph  have  been  rex>orted  as  follows : 
4thy  Pike's  Peak,  Colo.,  and  Concho,  Tex.  (during  thunder-storms). 

OPTICAL  PHENOMENA. 

Solar  halon  were  observed  as  follows :  Ist,  Teias,  Kentucky^  Indian  Territory,  Georgia  • 
2d,  Maine,  Nebraska,  Louisiana,  New  Mexico.  3d,  Georgia,  Iowa,  Kentucky,  fth, 
Iowa,  Ohio,  Kentucky,  Louisiana,  Illinois.  5th,  Connecticut.  Massachusetts,  New 
Hampshire,  New  York,  Georgia,  District  of  Columbia.  Cth,  Greorgia.  8th,  Illinois. 
10th,  Connecticut,  Massachusetts,  New  Hampshire,  New  York,  Rhode  Island,  Maine. 
11th,  Connecticut,  Mississippi,  New  Hampshire,  New  York,  Georgia,*  Missouri,  Louis- 
iana, Florida.  12th,  Maine,  Rhode  Island,  Connecticut.  13th,  Illinois,  Maine,  Conuecti- 
cat.  14th,  Illinois,  Ohio,  Texas.  16th,  Iowa,  Wisconsin,  Loiiisiana,  Texas.  17th,  New 
York,  Louisiana.  18th,  Florida.  Virginia,  Georgia,  Kentucky.  19th,  Connecticut,  Indiana, 
Iowa,  Maryland,  New  York,  Okio,  Virginia,  Wisconsin,  Kentucky,  New  Jersey,  Illinois. 
20th,  Kentucky,  Ohio,  Missouri.  22d,  North  Carolina.  23d,  Nebraska,  Ohio,  Florida, 
Kansas.  24th,  Missouri,  ,25th,  Iowa.  26th,  Connecticut,  New  Jersey,  New  York, 
Ohio,  Virginia.  Rhode  Island,  Kentucky.  27th,  Connecticut,  Massachusetts,  Ohio, 
Vermont,  Rhode  Island,  District  of  Columbia,  Florida.  28th,  JNew  York.  29th,  Flor- 
ida, Georgia. 

Lunar  halos, — 12th,  Florida.  13th,  Connecticut,  Texas.  14th,  Illinois,  Missouri,  Wis- 
consin, Maine.  15th,  Mississippi,  New  Jersey,  Missouri,  Louisiana,  Texas.  16th,  Ohio, 
Minnesota,  Tennessee,  Louisiana,  Texas,  Alabama.  17th,  Florida,  North  Carolina,  Vir- 
ginia, Georgia,  Massachusetts,  Missouri,  Alabama.  Minnesota.  18th,  Florida,  Indiana, 
Kentucky,  Maryland,  New  Jersey,  Pennsylvania,  Virginia,  West  Virginia,  Connecticut, 
Missouri,  Wisconsin,  Minnesota,  North  Carolina.  19th,  Connecticut,  Dlinois,  Indiana, 
Iowa,  Maryland,  Massachusetts^  New  Jersey,  New  York,  Ohio,  Pennsylvania,  Virginia, 
Rhode  Island,  West  Virginia,  Kentucky,  Missoun,  Minnesota,  Louisiana.  20th,  Flor- 
ida, Massachusetts,  Rhode  Island,  North  Carolina.  Missouri,  Wisconsin,  Minnesota. 
21st.  Maryland,  New  Jersey,  Connecticut,  Missouri,  Wisconsin,  California.  22d,  Mary- 
lano,  Michigan,  South  Carolina,  Missouri,  Minnesota,  North  Carolina.  23d,  Missouri, 
Connecticut,  Minnesota,  California.  24th,  Minnesota,  Ohio,  Alabama,  North  Carolina. 
25th,  Indiana,  Maine,  Maryland,  Ohio,  Tennessee,  West  Virginia,  Michigan,  Alabama, 
Minnesota,  Idaho,  Kansas.  26tn,  Delaware,  Indiana,  Iowa,  Maryland,  Ohio,  Pennsyl- 
vania, Utah,  New  York,  West  Virginia,  Maine,  Texas.  27th,  Iowa,  West  Virginia, 
Virginia,  Missouri,  New  Jersey,  District  of  Columbia.    28th,  Florida,  New  Jersey,  Ohio. 

Mirage. — ^Tybee  Island,  Ga.,  2d,  3d,  and  6th.  New  London,  Conn.,  5th,  9th,  10th, 
19th,  22d,  23d,  and  30th. 

MISCELLANEOUS  PHENOMENA. 

Birds. — Ducks:  3d.  Large  flocks  reported  on  Lower  Fraser  River,  British  Columbia, 
folly  six  weeks  earlier  than  usual;  Fort  Pembina,  Dak.,  S.,  22d:  Clear  Creek,  Nebr., 
and  Portland,  Oreg..  8.,  1.5th:  Saint  Paul,  Minn.,  S.,  24th.  Wild  geese:  Fort  Randall, 
Dak.,  flying  8.,  iSh,  20th;  Fort  Pembina,  Dak..  S.  24th;  Sedgwick,  Kans.,  S.  W., 
28th;  New  Bedford,  Mass.,  S.,  26th;  Fall  River,  Mass.,  S.  W.,  2Si;  Coming,  Mo^  S., 
15th  and  26th  to  30th,  moving  in  various  directions  from  river  to  corn-fields ;  Cflear 
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Creek,  Nebr.,  S.,  19th ;  Geneya,  Nebr.,  S.,  lltli;  West  Charlotte,  Vt.,  8.,  26th ;  Daven- 

Sort,  Iowa,  S.,  16th;  Visalla,  CaL,  N.,  16th;  Bismarck,  Dak.,  S.,  14th.  8waHow$:  Fall 
^iver,  Mass.,  had  departed  22d;  Coiitoocookville,  N.  H.,  had  left  on  the  2d;  Auburn, 
N.  H.,  10th,  and  Starkey,  N.  Y.,  16th.  Martins:  Melissa,  Tex.,  had  all  disappeared  12th. 
Blackbirds  and  robins :  Congregating  before  migration  on  the  18th,  at  Wappinger's  Falls, 
N.  Y.  JFild jngeons :  At  Jack^nsbiirg,  Ohio,  S.,  20th.  Whip-poor-wills:  Fayette,  Miss., 
flying  S.,  2d,  15th,  and  18th;  Anbnm,  N.  H.,  had  departed  12th.  Pelicans:  Coming, 
Mo.,  appeared  in  lar^e  numbers  25th.  Blue  Jays:  24th,  Sedgwick,  Kans.,  flying  S. 
Blackbirds :  Clear  Creek,  Nebr.,  flying  S.,  8th.  CaUbirds :  Oregon,  Mo.,  7th.  Fellowbirda : 
Oregon,  Mo. ,  20th.  Cranes :  Genoa,  Nebr.,  S.,  17  th ;  Wappinger's  Falls,  N.  Y.,  were  seen 
2d;  Oregon,  Mo.,  S.,  6th.  Heron:  Wappinger's  Falls,  N.  i.,  E.,  27th.  Plover,  quail, 
and  partridge :  Wappinger's  Falls,  N.  Y.,  were  seen  2d  to  8th.  Bluebirds:  Wappinger's 
Falls,  N.  Y.,  seen  flying  S.  16th. 

Insects. — G-rasshoppers :  Tabor,  Iowa,  none  this  fall:  11th,  becoming  uamerous  at 
Starkey,  N.  Y.     Colorado  beetles:  Mendon,  Mass.,  abundant  during  month. 

Botanical. — Maize  (Indian  com) :  5th,  Guttenberg,  largis  crop,  now  ripe;  30th,  Oregon, 
Mo.,  maturing  rapidly-  Bu<:ktckeat:  Ripe  at  Wappinger's  Fallrf,  N.  Y.,  18th.  Cotton: 
Leaves  bein^  eaten  by  worms  at  Melissa,  Tex.,  22d:  Clarksville,  Tex.,  reports  worms 
doing  only  little  damage  during  early  part  of  month.  Grass:  30th,  Oregon,  Mo.,  im- 
mense crop  of  prairie-grass  hay ;  great  quantities  of  fodder.  Raspberries  ripe  at  West 
Charlotte,  Vt.,  22d. 

Polar  ftaiufe.— Gardiner,  Me.,  2d,  20th,  and  23d ;  Tybee  Island,  Ga.,  3d  and  29th;  Gut- 
tenberg, Iowa,  4th  and  6th;  Plattsmouth,  Nebr.,  7th;  WytheWUe.  Va.,  9th  and  18th; 
Brookhav^n,  Miss.,  10th;  Freehold,  N.  J.,  13th  and  26th:  Milwautee,  Wis.,  14th;  Au- 
burn, N.  H.,  16th;  Louisville  and  Danville,  Ky.,  and  Vineland,  N.  J.,  19th ;  Woodstock, 
Vt.,  20th. 

Sunsets. — The  characteristics  of  the  sky,  as  indicative  of  approaching  fair  or  foul 
weather,  have  been  observed  daily  at  sunset  at  all  regular  Signal  Service  stations. 
Reports  from  105  stations  show  76  blank  or  doubtful  cases,  and  that  out  of  the  remain- 
ing 3,074  cases,  2,551,  or  83.0  per  cent.,  were  followed  by  the  expected  weather. 

Forest  fires. — Smoke  was  reported  as  follows:  Morgan  town,  W.  Va.,  2l8t;  Detroit, 
Mich.,  28th;  Rochester, 7th,  27th,  and 28th ;  Cuffaio,  N.Y,  Slst ;  Pittsburgh,  Pa.,  20th; 
Cheyenne,  Wyo.,  12th ;  Sacramento,  Cal.,  4th,  8th,  9th,  18th,  20th,  22d,  24th,  26th.  28th, 
and  29th;  Milwaukee.  Wis.,  13th;  Springfield,  Mass..  24th  and  25th;  North  Platt«, 
Nebr.,  24th.  Forest  nres  of  importance  were  reportea :  Denver,  Colo.,  heavy  fires  in 
mountains,  27th,  and  28th ;  Visalia,  Cal.,  heavy  fires  in  mountains,  17th,  18th,  and  20th 
(fine  whirlwind  of  cloud  and  smoke  observed  lor  45 minutes).  Prairie  fires:  Brackets- 
ville,  1st.  2d,  3d,  4th,  and  5th  ;  Bismarck,  Dak.,  10th,  12tli,  and22d  to 29th ;  at  several 
stations  in  Dakota,  2d,  6th,  7th,  8th,  11th,  13th,  2l8t,  27th,  28th,  29th,  and  30th;  Dodge 
City,  Kans.,  16th,  17th,  20th,  2l8t,  22d,  23d,  and  24th. 

Meteors  were  ooserv^ed:  1st,  Dubuque,  Iowa.  3d,  Visalia,  Cal.;  Boise  City,  Idaho. 
5th,  Savannah,  Ga.  7th,  Boise  City,  Idaho.  8th,  Savannah,  Ga.  10th,  Dubuque, 
Iowa ;  Mount  Washington,  N.  H.  13th,  Yankton,  Dak.  15th,  Savannah,  Ga.  16th, 
Bismarck,  Dak.  19th,  Indianapolis,  Ind.  23d,  Burlington,  Vt.  26th,  Stockton^  Tex. 
27th,  Savannah,  Ga.  28th,  Bangor,  Me.  29th,  Eagle  Pass,  Tex,  7.20  p.  m.,  in  the 
N.  altitude  30°  ;  Visalia,  Cal.,  9.05  p.  m.,  30^  N.  of  zenith.  30th,  Yankton,  Dak. ;  Dav- 
enport, Iowa. 

Zodiacal  %/i^  was  observed  at  Monticello,  Iowa,  1st,  10th,  12th,  and  13th;  Savannah, 
Ga^  2d,  3d,  5th,  6th,  8th,  9th,  26th,  and  27th;  Cambridge,  Mass.,  30th. 

Earthquakes. — Ist,  Marylana:  Catonsville,  about  H  P»  m- ;  also  at  Sandy  Springs,  at 
10.45  p.  m. ;  Brook ville.  Laurel,  and  other  points  in  Prince  George's  County,  20th  oi 
2l8t.  Yuma,  Ariz.,  7th,  10  p.  m.  19th,  Los  Angelos,  Cal.,  4th,  2 p.  m.  10th,  a  shock, 
resembling  tnat  of  an  earthquake,  was  distinctly  felt  at  the  following  places:  In  New 
Jei-sev  at  Trenton,  Hamilton  Square,  Allentown,  Bordeutown,  Chester,  Burlin^n, 
WrigntstovTi,  Pemberton,  Mount  Holly,  Beverly,  Riverton ;  and  in  Pennsylvania  at 
Bristol,  Torresdale,  Bustle  ton,  Germantown,  Abiugton,  Mount  Airy,  Manayunk,  Ash- 
bourne, and  Roxburgh.  Nearly  all  report  the  time  as  9.59  a.  m.,  the  shock  lasting  from 
30  to  40  seconds,  and  having  an  apparent  southwest  or  southeast  direction.  Hulme- 
ville.  Pa.,  reports  shock  lasting  5  to  7  seconds  from  W.  to  E.  It  was  accompanied  by 
a  rumbling  noise  like  moderate  thunder,  its  intensity  gradually  increasing,  and  rang- 
ing from  a  gentle  tremor  to  a  force  making  windows  rattle  and  shaking  fruit  from 
trees.  The  track  of  country  over  which  it  was  felt  extended  from  a  little  north  of 
Trenton  to  Philadelphia,  or  about  35  miles  long  by  about  .20  miles  wide ;  its  longitudi- 
nal axis  corresponding  with  its  apparent  track.  Possibly  this  phenomenon  was  due  to 
a  passing  meteor.  29th,  Campo,  Cal.,  at  2.30  j).  ni.,  shock  lasting  5  seconds,  accom- 
panied by  low  rumbling.  Advices  from  Callao,  September  1,  and  Valparaiso,  August 
18,  report  earthquake  shocks  being  continuously  felt  in  some  of  the  southern  ports. 
Shocks  of  an  alarming  nature  were  felt,  August  23,  at  Cob^a,  Bolivia,  at  1,40  p.  m., 
and  at  Iqnique  at  5  p.  m.,  and  a  few  days  eanier  at  Copiapo,  Chili. 
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Volcanic  eruptums. — ^Advicea  from  Kilanea,  Hawaii^  state  that  the  crater,  (luring  the 
first  weeks  of  September,  was  very  active  and  brilliant.  On  the  10th  the  Old  South 
Lake  was  about  1,000  feet  in  length  and  60O  feet  wide,  boiling  and  spouting. 


SOLAR  PHENOMENA. 


Sttm.fpots. — The  following  observations,  made  by  Mr.  D.  P.  Todd,  upon  the  spot«  of 
the  snu,  have  been  kindly  communicated  by  Rear- Admiral  John  Rodgers,  U.  S.  N., 
Superintendent  of  the  Naval  Observatory  : 
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NOTES  AND  EXTRACTS. 


In  the  "Zeitschrift  filr  Meteorologie,"  XII,  page  312,  Dr.  J.  Hann  gives  a  very  clear 
elucidation  of  recent  progress  in  our  knowledge  of  the  origin  of  cyclones,  and  estab- 
lishes the  following  conclusions : 

**  Certain  atmospheric  conditions  must  prevail  over  a  larce  part  of  the  earth's  snr- 
face  before  an  extrusive  whirlwind  or  cyclone  can  be  formed ;  conditions  which  must 
favor  an  inflow  of  air  from  opposite  sides  toward  a  place  of  diminished  atmospheric 
pressure  (an  extensive  though  slight  barometric  depression),  and  favor  a  rotary  move- 
ment. Such  conditions  often  exist  in  the  bay  of  Bengal  at  the  time  of  changes  of  the 
monsoons,  and,  in  winter,  over  the  North  Atlantic  Ocean,  where,  by  reason  of  the  gen- 
eral distribution  of  pressure,  the  atmosphere  has  a  tendency  to  a  cyclonic  movement. 
An  extended,  though  perhaps  slight  barometric  depression  is  of  itself  formed  between 
two  areas  of  high  pressure,  and  as  a  consequence  of  the  tendency  of  the  air  to  cyclonic 
movement.  A  relatively  high  temperature  and  saturation  of  the  air  with  aqueous  vapor 
can  sklBO  canse  a  gradual  diminution  of  atmospheric  pressure,  which  (when  the  distri' 
bntion  of  pressure  over  a  large  area  favors  a  convergence  of  the  air  from  all  sides)  can 
give  occasion  for  the  formation  of  a  cyclone.  The  in  troduction  of  a  sufficient  condensa- 
tion of  vapor  seems  to  favor  the  formation  of  the  whirl,  but  especially  to  favor  its  contin- 
uance, and  perhaps  also  its  progressive  motion,  in  that  it  allows  an  easy  upward  flow  of 
the  air  that  is  streaming  in  from  all  sides  toward  a  central  space,  because  it  materially  in- 
creases its  ascensional  power.  But  the  precipitations  in  the  central  portions  of  cyclones 
are  not  their  especial  cause  (even  if  these  latter  are,  particularly  over  the  sea,  con- 
stantly accompanied  thereby),  because  the  ascent  of  air  cannot  take  place,  except  in 
very  rare  cases,  without  a  partial  condensation  of  its  aqueous  vapor. 

**The  reason  why  slight  differences  of  pressure  give  occasion  to  storms  of  hurricane 
violence  so  soon  as  an  opportunity  is  ofl^ered  for  the  formation  of  a  whirl,  is  found  in 
the  concentration  of  the  living  force  of  a  great  mass  of  air  set  in  motion  about  the 
axia  of  the  whirlwind.  The  greater  the  area  over  which  the  air  is  set  in  motion,  so 
much  greater  is  the  sum  total  of  the  living  force  in  the  central  part  of  the  storm-area; 
bat  the  growth  of  this  area  finds  a  reg^i^^tor  in  the  development  of  the  centrifugal 
force  and  in  the  deviation  due  to  the  earth's  rotation,  both  of  which  divert  a  porraou 
of  the  actual  energy  into  the  potential  energy  of  a  steeper  gradient. 

**  The  pre-existing  opposing  winds  aflect  the  formation  of  a  cyclone  only  in  this,  that 
they  give  the  impulse  toward  a  cyclonic  movement,  but  their  intensity  has  little  or  no 
importance.    In  conclosiou,  a  few  remarks  upon  the  r61e  which  is  played  in  atmo(»* 
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pheric  phenomena  by  the  heat  of  condensation  of  aqiieons  vapor :  This  seems  frequently 
to  give  occasion  to  misunderstandings.  It  is  not  correct  to  speak  of  *  the  disengage- 
ment of  vast  quantities  of  heat  into  the  air.'  Nor  is  it  proper  to  say  *  an  unknown  por- 
tion of  the  heat  given  oft'  during  the  process  of  condensation  is  undoubt4idly  radiated 
off"  into  space.  Some  portions  ot  it  must,  however,  be  absorbed  by  the  surrouudino;  air.' 
The  latent  heat  of  the  condensed  vapor  is  by  the  ascent  of  the  moist  air  immediately 
converted  into  the  work  of  expansion ;  there  is  no  increase  of  temperature,  neither  in 
the  ascending  air  nor  in  its  neighborhood.  The  apparent  increase  of  temperature  is 
explained  by  the  fact  that  ascending  moist  air  cools  more  slowly  than  dry  air.  After 
the  condensation  of  its  vapor  the  air  must,  of  necessity,  bo  cooler  than  before.  The 
pjirt  which  the  latent  heat  of  condensation  plavs  consists  sim^ily  in  the  diminution  of 
the  rate  of  cooling.  Ascending  moist  air  can  thus  retain  up  to  much  higher  elevations 
an  excess  of  temperature  above  that  of  its  surroundings,  which  excess  retains  for  it  ita 
ascensional  power,  and  increases  the  intensity  of  the  ascending  current." 
Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brig.  Gen,  {Brevet  Assigned),  Chirf Signal-Officer  (J,  S.  A, 


Paper  31. 
MONTHLY  WEATHER  REVIEW,  OCTOBER,  1877. 

INTRODUCTION. 

Tlio  present  review  for  the  month  of  October  depends  upon  official  data  received  up 
to  the  14th  of  November  from  the  Canadian  meteorological  office;  the  United  Stat^« 
Navy :  the  Army  post  surgeons;  the  volunteer  and  regular  observers  of  the  United  States 
Signal  Service.  The  most  interesting  features  of  the  month  have  been,  first,  the  severe 
stonusNos.  I  and  VII ;  second,  the  general  excess  of  rain-fall,  especially  in  the  Gulf  States ; 
third,  the  continuation  of  high  temperatures  and  low  pressures,  except  in  Canada; 
fourtn,  the  very  low  water  in  the  Upper  Ohio  and  Mississippi ;  fifth,  the  heavy  snows 
and  early  winter  at  Pike's  Peak  and  other  high  stations  in  the  Rocky  Mountains;  sixth, 
infrequency  of  thunder  and  lightning  and  auroras;  seventh,  the  absence  of  frosts  and 
the  remarkably  mild  autumn  weather,  allowing  second  crops  to  ripen  in  some  locali- 
ties ;  eighth,  almost  entire  absence  of  solar  spots. 

BAROMETRIC  PRESSURE. 

In  general. — ^The  general  distribution  of  atmospheric  pressure  for  the  month  is  shown 
by  the  isobars  on  man  No.  11^  from  which  it  appears  that  the  area  of  highest  pressure, 
or  that  included  within  the  isobar  of  30.05.  covers  the  Middle  and  South  Atlantic  ana 
interior  of  the  Gulf  States,  and  the  area  of  lowest  pressure  is  in  the  extreme  Northwest. 
In  the  Octobers  of  1873,  1874,  1875,  and  1876.  the  highest  mean  pressure  existed  in  the 
Lower  Mississippi  Valley,  but  for  October  oi  this  year  it  is  found  extending  over  East- 
ern Tennessee  and  the  c3arolinas.  On  the  average  the  pressures  are  below  the  normal 
in  all  sections,  except  in  Canada  and  the  northern  portions  of  the  Lake  region  and 
New  England. 

Barometric  ranges, — ^The  general  range  of  pressure  (as  reduced  to  sea-level)  is  shown 
by  the  following  table,  which  gives  the  highest  and  lowest  pressures  at  the  centers  of 
high  and  low  areas,  and  from  which  it  appears  that  for  the  whole  country  a  range  of 
1.42  inches  has  been  recorded : 

LOW  ABEAS. 
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Saint  Lawrence  VftUey Oct-ober  1,  7.85  a.  m  - . 

Northern  Florida Octobers,  7.35a.m.. 

Canada I  October  4,  7.35  a.  m . . 

Lake  Huron '  October  8,  4.36 jp.  m. . 

Lake  Huron j  October  10,  4.35  p.m. 

Kansas I  October  12,  4.36  p.  m. 

Cape  Breton I  October 22,  11  p.m  .. 

Dakota October  23,  4.3.^  p.m. 

Dakota '  October  25,  4.35  p.  m. 

North  Carolina  coast j  October  26,  11  p.  m  . . 

Saint  Lawrence  Valley !  Octol>er  29,  4.35  p.  m . 

Canada |  October  31,  7.35  a.m. 
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HIGH  ARRAS. 
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Location. 


Middle  Atlantic  coast 

Golf  of  Saint  Lawrence 

Cape  Breton 

£a8tem  Tennessee \.. 

East  Tennessee  and  North  Carolina 

Canada    , 

Manitoba 

Xorth  Carolina  coast 

Oregon  


Date. 


October  1,  7.35  a.  m . 
October  3,  7.35  a.  m . 
October  9,  7.35  a.  m . 
October  9,  7.35  a.  m . 
Octobei  15,  7.35  a.  m 
October  17,  7.35  a.  m 
October  19,  7.35  a.  m 
October  29,  7.35  a.  m 
October  29,  7.35  a.  m 


Is 


80.25 
30  27 
30.61 
30.24 
30.40 
30.32 
30.58 
30.28 
30.48 


Tke  local  barometric  ranges  have  been  as  follows :  Large  ranges — Atlantic  City,  1.22 ; 
ime^at,  1.23;  Bismarck,  1.27;  Fort  Wliipple,  1.25;  Washington,  1.21.  Small  ranges — 
!ackettville,  0.65;  Cheyenne,  0.52;  Coreicana,  0.70;  Denison,  0.69 :  Denver,  0.59; 
igle  Pass,  0.65;  Fort  Gibson,  0.67;  Fort  Sill,  0.69:  Galveston,  0.52;  Indianola,  0.53; 
^West,  0.35;  La  Crosse,  0.69;  Memphis,  0.65 ;  Mason,  0.65;  Nashville,  0.70;  Pike's 
lak,  0.63;  Red  Bluff,  0,'^6;  Saint  Paul,  0.6^:^;  Salt  Lake  City,  0.50;  Santa  F6,  0.48; 
ireveport,  0.61;  Sacramento,  0.33;  San  Antonio,  0.53;  Vicksburg,  0.70;  Visalia,  0.36; 
iImemucc:^  0.45. 

Areas  of  high  pressure  have  been  more  numerous  than  in  September,  and  the  pressures 
Uewhat  hitsher.     In  detail  they  have  occurred  as  follows : 

So.  I. — This  was  the  area  of  high  pressure  No.  IV,  described  in  the  September  re- 

0w^  and  existed  on  the  1st  of  tlie  month  along  the  Middle  and  New  England  coasts^ 

/ore  the  pressure  commenced  falling  in  advance  of  the  Gulf  cyclone. 

«o.  U. — On  the  1st  the  pressure  rose  in  Minnesota  and  Manitoba,  with  northerly 

Jids  veering  easterly,  and  on  the  2d,  in  the  Saint  Lawrence  Valley,  in  rear  of  low 

SBsure  No.  I,  indicating  that  there  was  an  area  of  high  pressure  moving  southeast- 

*rdly  over  Hudson's  Bay  Territory ;  during  the  2d  and  3(1  this  area  passed  southeast- 

*ttlly  over  the  Gulf  of  Saint  Lawrence  to  the  Atlantic  Ocean. 

^o.  III. — This  high-pressure  area  is  probably  the  one  that  existed  in  Oregon  and 
Mhington  Territory  on  the  2d  and  3d.  On  the  morning  of  the  3d  the  pressure  was 
ite  high  in  Idaho  and  Utah,  and  during  the  day  brisk  to  high  north  and  northwest 
tkds  prevailed  from  Wvoming  and  Kansas  northeastward  to  Dakota  and  Minnesota, 
ling  the  latter  part  of  the  3d  and  early  part  of  the  4th,  this  area  passed  rapidly 
^n  the  Missouri  Valley,  and  by  night  extended  from  Minnesota  to  Louisiana,  with 
(finished  central  pressure  but  increased  area.  During  the  5th  and  until  the  mom- 
;  of  the  6th,  the  center  appeared  to  remain  nearly  stationary  in  the  Central  Missis- 
pi  Valley,  the  pressure  increasing  rapidly  during  the  night  and  extending  eastward 
the  Atlantic  coast  in  rear  of  the  Gulf  cyclone.  During  the  latter  part  of  the  6th  the 
ti^sare  commenced  falling  throughout  the  Mississippi  Valley,  in  advance  of  low  pres- 
^  No.  IV,  thus  transferring  the  center  of  high  pressure,  on  the  morning  of  the  7th, 
^he  Atlantic  States.  On  the  morning  of  the  8th  the  highest  pressure  was  over  the 
If  of  Saint  Lawrence,  and  its  influence  was  not  withdrawn  from  Lower  Canada  until 

s  nth. 

Jo.  IV. — On  the  7th  the  pressure  commenced  increasing  in  the  Southwest,  and  a 
%inct  area  of  high  pressure  existed  in  the  Southern  States  until  the  morning  of  the 
kli,  -when  it  became  a  part  of  high  area  No.  V. 

<^o.  V. — ^This  area  appeared  in  Manitoba  on  the  morning  of  the  9th,  and  during  the 
|r  extended  southward  to  Kansas.  On  the  10th  it  progressed  southeastward,  and  by 
p.  m.  covered  the  Mississippi  Valley.  On  the  lltn  it  movM  slowly  eastward,,  and 
11  p.  m.  covered  the  country  from  the  Upper  Lake  region  to  the  East  Gulf  coast,  and 
11  p.  m.  of  the  12th  extended  from  the  Lower  Lake  region  to  the  South  Atlantic 
feat.  On  the  13th,  rising  barometer  and  northerly  winds  prevailed  over  the  Saint 
►Tvrence  Valley,  where  the  pressure  remained  high  until  the  night  of  the  15th ;  the 
ater  of  highest  pressure,  however,  remaining  in  the  South  Atlantic  States  until  the 
iming  of  the  16th,  when  the  barometer  commenced  falling  in  this  section. 
No.  VI. — The  barometer  rose  rapidly  on  the  13th  in  Oregon,  while  the  low  area.  No. 
r,  prevailed  to  the  west  of  the  Mississippi.  On  the  15th  the  pressure  rose  rapidly  at 
e  kocky  Mountain  stations  and  in  Manitoba.  On  the  morning  of  the  16th  the  area 
highest  pressure  was  apparently  central  north  of  Lake  Superior,  whence  it  extended 
Btward,  and  on  the  morning  of  the  17th  extended  over  the  country  from  Saint  James' 
ly  to  the  Middle  Atlantic  coast.  During  the  17th  this  area  of  high  pressure  was  en- 
?Bly  dissipated. 
Ko.  VII. — ^The  barometer  continued  high  in  Manitoba  during  the  17th,  and  on  the 


\ 
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18th  began  rising  rapidly,  with  northerly  winds  and  clear  weather.  The  pressnie  wa« 
highest  in  Manitoba  on  the  19th,  at  7.35  a.  m.,  and  the  central  high  area  moved  slowly 
southeastward,  reaching  Iowa  on  the  morning  of  tlie  2l8t,  at  which  time  the  center  of 
low  barometer  No.  VII  was  in  West  Virginia.  The  area  of  high  pressor©  now  moved 
southward  to  the  Gulf  coast,  where  light  "northers**  prevailed  on  the  21st  and22d. 
The  central  highest  pressure  was  in  Texas  on  the  22d,  at  7.35  a.  m. ;  in  Teueasee  on  the 
2:M,  7.35  a.  m. ;  in  South  Carolina  on  the  24th,  7.35  a.  m.;  and  off  the  South  Atlantic 
coast  on  the  morning  of  the  25th. 

No.  VIII. — On  the  25th  an  area  of  rising  barometer  extended  southward,  giving  rise, 
to  cold  northeast  winds,  cloudy  and  rainy  weather  over  the  Lake  region  and  Saint 
Lawrence  Valley.  On  the  26th,  at  7.35  a.  m.,  the  highest  pressure  was  central,  with 
cold,  clear  weather  in  the  Saint  Lawrence  Valley,  whence  it  extended  sontheastwaitl 
over  New  England  in  rear  of  low  area  No.  X,  which  was  then  off  the  North  Carohna 
coast.  The  pressure  subsequently  rose  in  the  South  Atlautic  St-ates  more  rapidly  than 
in  New  England,  and  on  the  28th,  at  7.35  a.  m.,  was  highest  in  North  Carolina,  where 
it  remainea  until  the  30th. 

No.  IX. — ^The  pressure  rose  on  the  27th  in  Oregon,  while  low  No.  XI  was  in  the  Mis- 
souri Valley,  and  a  general  depression,  as  shown  by  the  deviations  from  normal  values, 
prevailed  from  the  Sierra  Nevada  Mountains  eastward  to  the  Alleghanies.  This  de- 
pression was  followed  by  a  rapid  rise  in  the  British  Possessions,  and  on  the  29tb,  at 
7.35  a.  m.,  an  area  of  high  pressure  was  central  in  the  Lower  Missouri  Valley,  whence 
it  extended  slowly  southeastward,  while  the  central  highest  pressure  moved  southward 
over  the  West  Gulf  States. 

Areas  of  low  pressure  in  general. — During  the  month  of  October  twelve  areas  of  low 
pressure  existed  within  the  limits  of  our  stations,  eleven  of  which  followed  the  courses 
shown  by  the  tracks  on  Chart  No.  II.  Seven  of  these  ori^nated  or  first  appeared  in 
the  region  between  the  Rocky  Mountains  and  the  Mississippi  Valley ;  three  of  which 
traveled  eastward  to  the  Atlantic,  and  three  others,  after  moving  southward  to  the 
Mississippi  Valley,  moved  northeastward  into  Canada.  Two  (Nos.  VII  and  X)  possi- 
bly originated  in  the  Southwest  and  moved  northeastward.  No.  I  was  the  Gulf  cyclone. 
Three  of  them  (Nos.  I,  VII,  and  X)  were  accompanied  by  heavy  rains,  and  two  (Noe. 
I  and  VII)  by  hurricane  winds. 

Areas  of  low  pressure. — No.  I. — From  infonnation  subsequently  received  it  appears 
that  the  hurricane  mentioned  in  the  September  review  as  occurring  at  St,  Vincent 
and  Grenada  on  September  21,  and  the  cyclone  of  the  27th  in  the  Caribbean  Sea,  relate  to 
the  same  storm,  whose  track  was  about,  approximately,  as  follows :  On  the  21st  it  passed 
over  or  near  to  Barbadoes,  St.  Vincent,  and  Grenada;  on  the  midnight  of  the  22>23d  it 
is  reported  to  have  passed  about  250  miles  south  of  Porto  Rico  ;  on  the  23d  it  passed 
over  Buen  Ayre  and  Cura^oa.  The  report  of  the  United  States  consul  at  the  latter 
place  states  that  the  damage  to  property  is  estimated  at  $-2,000,000,  and  that  the  loss 
of  life  was  undoubtedly  large.  In  the  city  of  Cura^oa  the  most  solid  buildings  were 
swept  down  by  the  waves,  and  throughout  the  island  planters  suffered  largely.  Much 
damage  to  shipping  is  also  reported.  On  the  25th  the  bark  Herald  was  wrecked  at 
the  mouth  of  Milk  River,  Jamaica,  in  a  southwest  hurricane,  at  which  time  the  vor- 
tex was  probably  200  miles  distant  in  a  SSW.  direction.  On  September  27  and  28 
schooner  Alice  Vane,  at  Hog  Island,  on  the  coast  .of  Hondnras,  experienced  a  hurri- 
cane, at  which  time  the  vortex  was  probably  passing  northwestward  about  midway 
between  the  Honduras  coast  and  the  west  end  of  Cuba.  (Two  reporta  by  the  schooners 
Wm.  R.  Knighton  and  Wm.  Thompson,  of  hurricanes  experienced  by  them  on  the 
23d,  while  they  were  in  harbor,  respectively,  at  Roatan  and  Bonacco,  must  refer,  if 
there  be  no  mistake,  to  a  previous  hurricane,  possibly  that  numbered  XI  in  the  Sep- 
tember review. )  The  present  cyclone  was  encountered  by  the  schooner  Wm.  Fisher 
on  the  28th,  while  off  Cape  San  Antonio,  Cuba,  the  wind  being  from  SSE. ;  she  con- 
tinued within  the  area  of  hurricane  winds  and  completely  in  tne  power  of  the  storm 
until  the  4th  of  October,  when  she  was  stranded  on  Anclote  Keys,  latitude  28°,  coast 
of  Florida,  by  which  time,  as  the  track  on  Chart  No.  I  shows,  the  center  of  lowest 
pressure  had  passed  northward  to  Chesapeake  Bay.  On  the  2d,  at  11  p.  m.,  the  vor- 
tex of  the  storm  struck  the  coast  of  Florida,  near  Saint  Markka,  whence  it  follows  that 
its  progress  from  the  28th  to  the  2d  had  been  very  slow.  Other  reports  of  the  storm 
have  been  received  as  follows:  The  steamship  San  Antonio,  September  29,  200  milea 
south  of  New  Orleans,  reports  a  northeast  hurricane  in  the  evening,  and  by  the  even- 
ing of  the  30th  wind  had  veered  to  east,  but  during  the  whole  of  October  1  again 
experienced  a  northeast  hurricane ;  on  October  2,  3  a.  m..  being  about  150  miles  south 
of  New  Orleans,  the  wind  backed  to  a  violent  hurricane  crom  tne  northwest;  the  low- 
est barometer,  29.15,  occurred  about  5  a.  m.  Steamship  S.  B.  Sonder,  September  30, 
about  20  miles  north  of  Tortugas,  reports  barometer  railing  during  the  day,  with  a 
high  southeast  wind,  apparently  in  the  northeast  section  of  a  cyclone  moving  north- 
westward. Schooner  Sarah  Hall,  from  Peusacola,  September  26,  for  Egmont  Key 
Light,  reports  at  noon,  September  30,  latitude  27°  l^'  N..  longitude  84°  17'  W.,  expect- 
ing hurricane;  at  6  p.  m.,  hurricane  commenced,  wind  EnE.,  with  heavy  rain,  and 
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continned  nutil  4  a.  m.,  October  1,  when  wind  moderat'ed ;  at  noon  of  tlie  same  dav, 
latitude  27^  32'  N.,  longitude  84°  3'  W.,  and  at  5  p.  m.,  terrific  hurricane  fi-om  south, 
continuing  until  October  3,  noon,  latitude  29°  22'  N.,  longitude  85°  14'  \V.  Steamship 
Cochrane  (Cedar  Key,  October  1,  for  Key  West)  reports,  October  2  to  4,  between  Egmout 
Keys  and  Anclote  Keys,  heavy  S\V.  cyclone;  lowest  barometer  29.68.  Schooner 
Georgietta  reports  struck  a  cyclone  October  1,  latitude  20°  30'  N.,  longitude  84°  W., 
off  Egmont  Key  Light,  wind  ENE.,  gradually  veering  to  WSW.,  blowing  heavily 
until  midnight  of  the  3d.  During  the  1st  and  2d  the  observations  at  the  Si^al-Service 
stations  along  the  Gulf  coast  gave  decided  indications  of  the  approaching  cyclone, 
cloudy,  threatening,  and  rainy  weather  prevailing  in  the  East  Gulf  and  South  Atlantic 
States,  with  brisk  easterly  winds  veering  to  south  and  southwest  in  Southern  Florida ; 
east  and  northeast  winds  from  Northern  Florida  to  North  Carolina,  and  northeast  ana 
north  winds  in  Alabama  and  Mississippi.  The  Signal-Service  observer  at  Saint  Mark's 
reports  gale  set  in  at  9.30  p.  m.  of  the  2d,  wind  SE.,  heavy  rain  since  morning.  At  2 
a.  m-,  3a,  the  tide  rose  above  the  level  of  t|ie  rain-gauge,  up  to  which  time  over  seven 
inches  of  rain  had  fallen  since  the  morning  of  the  1st.  The  wind  reached  a  velocity 
of  66  miles  per  hour  at  5.15  a.  m.,  of  the  3d,  and  the  tide  rose  12  feet  above  the  mean ; 
considerable  damage  was  done  throughout  the  adjacent  country.  Barometric  readings 
were  taken  every  fifteen  minutes  by  the  observer  at  Saint  Mark's,  and  show  a  gradual 
decline  until  6.15  a.  m.,  of  the  3tl,  when  the  barometer  read  29.17,  the  lowest  reading 
recorded,  wind  SE. ;  after  this  the  barometer  gradually  rose,  the  wind  veering  to  SW. 
At  Jacksonville,  Fla.,  on  the  2d,  the  tide  rose  higher  than  it  had  been  since  the  flood  of 
11:571.  During  the  3d  tbe  storm  passed  northeastward  over  Georgia,  the  barometer 
reading  29.35  at  11  p.  m.,  at  Augusta,  light  rain  and  a  calm  prevailing.  Heavy 
freshets  were  reported  along  the  Altamaha  and  Savannah  Rivers,  doing  considerable 
damage  to  rice  and  cotton  crops.  Thence,  during  the  night  of  the  3d  and  morning 
of  the  4th,  it  passed  over  the  Carolinas  and  Vircinia,  southeast  gales  prevailing  along 
the  coast,  during  which  the  steamship  Magnolia  foundered  on  Cape  Hatteras ;  the 
storm  is  reported  as  being  terrific  in  the  vicinity  of  Albemarle  Sound,  the  attending 
floods  carrying  away  all  bridges  and  wharves,  and  seriously  damaging  crops  there  and 
along  the  James  Kiver.  During  the  afternoon  of  the  4th  it  passed  centrally  northeasts 
ward  across  Chesapeake  and  Delaware  Bays,  where  several  wrecks  occurred.  Bark 
Arcturus,  off  Delaware  Breakwater,  on  the  4th,  reports  SE.  jgfalo,  veering  at  8  p.  m. 
to  NNW.  hurricane.  From  Maryland  to  Connecticiit  the  rain-fall  was  specially  severe, 
and  very  serious  damage  was  done  throughout  this  section  of  the  country.  In  South- 
eastern Pennsylvania,  Northern  New  Jersey,  and  along  the  Hudson  River,  passenger 
trains  were  wrecked  by  washouts,  resulting  in  great  loss  of  life  and  damage  to  prop- 
erty. On  Long  Island  and  in  the  Sound  the  storm  was  also  very  severe,  several 
wrecks  occurring,  among  which  may  be  mentioned  the  steamer  Massachusetts,  which 
went  ashore  shortly  after  midnight,  on  the  4th,  about  five  miles  east  of  Horion's  Point 
on  the  north  shore  of  Long  Island.  On  the  morning  of  the  5th  the  storm-center  was 
probably  about  two  degrees  southeast  of  Cape  Cod,  and  at  midnight  of  the  5th,  four 
or  five  ilegrees  southeast  of  Cape  Breton. 

No.  II. — This  area  appears  to  have  passed  eastward,  north  of  the  Gulf  of  Saint  Law- 
rence Valley,  during  the  Ist. 

No.  III.— ^This  area  first  appeared  in  the  extreme  Northwest  on  the  morning  of  the 
2d,  and  during  the  day  passed  rapidly  southward  to  Kansas ;  thence  on  the  3d,  north- 
eastward over  the  Lake  region  into  Canada,  followed  b^  brisk  and  high  u()rtherly  to 
westerly  winds,  during  which  quite  a  largo  number  of  vessels  were  driven  ashore  on 
Lakes  Michigan,  Huron,  and  Erie. 

No.  IV. — On  the  5th  the  pressure  was  low  in  the  northwest,  and  by  4.35  p.  m.  of  the 
7th  this  area  had  passed  rapidly  southeastward  to  Missouri,  preceded  by  rain  in  the 
Central  Mississippi  Valley  and  Upper  Lake  region;  at  11  p.  m.  it  was  central  in  South- 
em  Illinois ;  and  at  7.35  a.  m.  of  the  8th,  had  passed  northeastward  to  Lower  Michi- 
gan, passing  thence,  during  the  day,  northward  into  Canada.  During  its  progress 
over  Michigan  it  produced  southeast  gales  and  rain  over  Lake  Erie. 

No.  V. — ^This  area,  very  similar  to  the  last  in  the  first  part  of  its  course,  appeared  in 
the  Northwest  on  the  afternoon  of  the  8th,  progressed  rapidly  southeastward  to  Kan- 
sas by  11  p.  m.,  and  thence  to  Missouri  and  Iowa  by  7.35  a.  m.  of  the  9th.  During  the 
9th  and  10th  it  passed  slowly  eastward  to  Lake  Erie ;  brisk  to  high  northerly  winds 
prevailing  on  Lakes  Michigan,  Huron,  and  Erie,  doing  considerable  damage  to  ship- 
ping; thence  over  New  England  on  the  11th,  and  over  Nova  Scotia  and  Cape  Breton 
on  the  12th  and  13th.  Except  in  one  or  two  instances,  only  light  rain  and  winds 
accompanied  this  area  until  the  12th,  when  heavy  rain-falls  were  reported  in  the  lower 
Canadian  provinces,  and  a  northeast  gale  prevailed  in  the  Lower  Saint  Lawrence 

Vallev. 

No.'  VI. — ^This,  like  the  two  preceding  area4H,  first  appeared  in  the  Northwest.  Dur- 
ing the  11th  falling  barometer  and  southerly  whids  prevailed  at  Bismarck,  the  wind 
shifting  to  northwest  by  7.35  a.  m.  of  the  12th.  This  area  then  passed  rapidly  south- 
ward to  Nebraska  and  Kansas  by  4.35  p.  m.,  where  it  remained  central  until  11  p.  m. 
of  the  13th,  when  it  passed  directly  northward  over  Iowa  and  Minnesota  during  the 
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14th,  Dnring  the  15th  and  mominp  of  the  16th  the  pressures  fell  over  the  Lake  region 
and  New  England,  but  it  is  somewhat  doubtful  if  this  can  be  connected  with  storin- 
track  No.  VI. 

No.  VII. — During  the  latter  part  of  the  13th,  and  on  the  14th  and  15th,  clondy 
weather  and  heavy  rains  prevailed  in  the  Southwest ;  warm  southeast  winds  in  Texa«, 
and  cold,  brisk  northerly  winds  in  Kansas ;  the  latter  extended  by  the  afternoon  of 
the  15th  over  the  northwestern  portion  of  Texas  and  throughout  the  State,  by  the 
night  of  the  16th ;  several  rain-falls  of  two  to  three  inches  were  reported  as  occurring 
in  this  section  during  the  eight  hours  preceding  the  4.35  p.  m.  observation  of  the  16th; 
and  at  Indianola  a  heavy  northeast  gale  and  intense  thunder-storm  prevailed,  the 
wind  attaining  a  velocity  of  ninety-six  miles  per  hour,  and  over  four  inches  of  rain 
falling.  During  the  17th  and  18th,  northerly  winds  and  rains  continued  to  prevail 
from  Texas  nortnward,  while  southerly  winds  and  heavy  rains  x)re vailed  in  the  Lower 
Mississippi  Valley,  the  barometric  trough  forming  low  area  No.  VII  stretching  from 
Louisiana  to  Missouri  at  4.35  p.  m.  of  the  18th.  The  pressure  continued  rising  in  the 
Southwest,  and  at  4.35  p.  m.  of  the  19th  the  central  depression  was  in  Illinois,  heavy 
rains  having  fallen  in  the  Lower  Missouri  Valley.  From  this  time  until  11  p.  m.  of 
the  21st  the  center  of  this  storm  progressed  very  slowly  eastward,  with  decreasing 
central  pressure,  over  the  Ohio  Valley,  West  Virginia,  and  Middle  Atlantic  States, 
with  northeast  gales  and  heavy  rains  on  Lakes  Sui^erior  aud  Erie.  During  the  even- 
ing of  the  21st  brisk  southerly  winds  and  heavy  rain  prevailed  on  Chesapeake  Bay, 
and  brisk  and  high  easterly  winds  backing  to  northwest  in  New  Jersey.  The  vortex 
passed  northeastward  along  the  Gulf  Stream,  with  brisk  northerly  winds  and  rains 
along  tlie  coast  of  New  England  and  Nova  Scotia. 

No.  VIII. — The  pressure  commenced  falling  in  the  Northwest  on  the  2l8t,  and  on  the 
23d,  24th,  and  25th  a  slight  depression  passed  eastward  to  Pennsylvania,  attended  by 
light  rain  in  the  Lake  region. 

No.  IX. — ^This  area  appeared  in  the  Northwest  on  the  morning  of  the  25th,  with 
southeast  winds  in  Minnesota,  passed  southeastward  to  Southern  Minnesota,  with 
light  rains,  by  4.35  p.  m.,  of  the  26th,  and  thence  over  Lake  Superior  into  Canada. 

r^o.  X. — Heavy  rains  and  southeasterly  winds  prevailed  in  Texas  during  the  evening  of 
the  24th,  nearly  five  inches  of  rain  falling  at  Galveston.  During  the  25th  very  h*-avy 
rains  and  northerly  to  easterly  winds  prevailed  along  the  Gulf  coast  from  Indianola  to 
Mobile,  and  possibly  a  slight  depression  existed  in  the  Gulf  of  Mexico,  which  passed 
northeastward  over  Northern  Florida  to  the  coast  of  North  Carolina  by  11  p.  m.  of  the 
26th,  as  indicated  by  track  No.  X.  Saint  Maik's  rei)orts  on  the  26th^  in  the  afternoon, 
a  wind  velocity  of  40  miles. 

No.  XL — This  area  is  first  noticed  on  chart  No.  II  in  Colorado  at  11  p.  m.  of  the 
27th  ;  passed  rapidly  eastward  over  Kansas  and  thence  northeastward  to  Lower  Michi- 
gan by  11  p.  m.  of  the  28tb,  and  thence  to  the  Gulf  of  Saint  Lawrence,  where  it  was 
(central  on  the  night  of  the  29th.  This  depression  was  remarkable  for  its  rapid  prog- 
*  ress  only  until  it  reached  the  Lower  Saint  Lawrence  Valley,  where  a  southwest  gale 
prevailed  during  the  afternoon  and  night  of  the  29th. 

No.  XII. — This  depression  appeai*ed  north  of  Lake  Superior  on  the  30th,  progressed 
eastward,  and  at  11  p.  m.  of  the  3l8t  was  north  of  the  Lower  Saint  Lawrence  Valley, 
but  its  track  was  too  far  to  the  north  to  be  charted. 

Storms  at  sea. — The  following  notes  have  come  to  hand  relative  to  storms  at  sea:  On 
the  Ist,  hurricane  at  27^  32'  N.  and  84°  3'  W. ;  also,  26°  30'  N.  and  84^  W.  2d,  hurri- 
cane, 290  22'  N.  and  84^  14'  W. ;  gale,  49°  11'  N.  and  37^  48'  W.  3d,  gale,  53<^  23'  N. 
and  30°  03'  W. ;  terrific  gale  at  34^  53'  N.  and  56^  30'  W.  4th,  violent  gale,  40^  27'  N. 
and  690  43'  W. ;  hurricane  at  44°  30'  N.  and  69^  20'  W. ;  gale,  51°  45'  N.  and  34^  50'  W. 
5th,  gale  ,^50  40'  N.  and  69°  W.  6th,  storm,  40^  :^'  N.  and  69^  20'  W.  7th,  gale,  42^^ 
N.  and  58°  05'  W.  8th,  gale,  41°  36'  N.  and  61°  10'  W.  12th,  gale,  47^  N.  and  46^  55' 
W.  14th,  hurricane  off  Irish  coast.  15th,  gale,  55°  29'  N.  and  11"  20'  W.  17th,  gale, 
330  30'  N.  and  50°  57'  W. ;  hurricane,  39°  14'  N.  and  56°  08'  W.  19th,  gale,  51"  32'  N. 
and  400  36'  W.  20th,  violent  storm,  45"  14'  N.  and  39"  17'  W.  21st,  gale,  48"  OS'  N. 
and  340  10'  W.  22d,  gale,  47°  29'  N.  and  39"  31'  W.  24th,  strong  gale,  47"  54'  N.  and 
45"  06'  W. ;  gale,  48"  38'  N.  and  45"  30'  W.  25th,  hurricane,  49"  38^N.  and  39"  42'  W. ; 
furious  gale,  48"  35'  N.  and  28"  40'  W.  27th,  furious  gale,  48"  09'  N.  and  24"  W.  28th, 
furious  gale,  48"  04'  N.  and  36"  10'  W.  29th,  heavy  gale,  49^  31'  N.  and  35"  26'  W. 
31st,  strong  gale,  47"  44'  N.  and  43"  46'  W. 

TEMPERATURE  OF  THE  AIR. 

In  general. — The  distribution  of  the  temperature  of  the  air  is  shown  by  the  isotherms 
on  chart  No.  II.  The  table  of  comparative  temperatures  in  the  left-hand  comer  of  the 
same  chart  shows  the  month  to  have  been  warmer  than  usual  over  the  whole  coun- 
try except  Canada,  a  portion  of  the  Upper  MissDuri  Valley,  Pacific  const,  and  Rocky 
Mountain  stations.  Occasional  voluntary  observers,  whose  records  extend  back  for 
many  years,  report  as  follows:  Geneseo,  111.,  mean  temperature  of  the  uio^th,  4".2 
above  the  mean  for  16  years:  Vevay,  Ind.,  a  mild  dry  month;  Martinsville,  111.,  one 
of  the  warmest  and  driest  on  record;  Gardiner,  Me.,  the  average  temperature  is  1".55 
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below  the  average  for  the  past  41  years;  Plattsmonth,  Nebr.,  monthly  average  is  0^.7 
below  the  average  for  many  years;  Contoocookville,  N.  H.,  monthly  average  is  1*^.3 
above  the  average  for  many  years;  Cooperstown,  N.  J.,  the  mildest  October  in  20 
years;  Volney,  N.  J.,  remarkable  autumn;  Newark,  N.  J.,  monthly  mean  is  3^  above 
the  average  for  34  years;  William  sport,  Pa.,  monthly  mean  is  3^.6  above  the  average 
of  5  years;  Tioga,  Pa.,  warmest  October  for  11  years;  Woodstock,  Vt.,  warmest  Oc- 
tober in  10  years.  The  month  was,  however,  especially  notable  for  the  absence  of 
severe  frosts  and  the  consequent  development  of  the  growth  of  vegetation. 

Ranges  of  temperatures. — Large  rtionthly  and  diurnal  ranges  have  been  respectively 
as  follows:  Brackettville,  monthly,  68^,  diurnal,  40^;  Breckenridge,  54°  and  42°; 
Chevenne,  74°  and  58°;  Denver,  63°  and  44°;  Dodge  Citv,  61°  and  40°;  Eagle  Pass, 
60^  and  39° ;  Pembina,  49°  and  42° ;  Winnemucca,  65°  and  47° ;  Yankton,  48°  and 
40°.  The  smallest  ranges  have  been :  Cape  Lookout,  monthly,  28°,  diurnal,  16° ;  Cape 
Mav,  29°  and  18° ;  Charleston,  28  and  18°  ;  Key  W^est,  17°  and  12° ;  New  Orleans,  31° 
and  16° ;  Pike's  Peak,  49°  and  19° ;  Savannah,  33^  and  20° ;  Tybee  Island,  31°  and 
18°. 

Monthly  mean  temperatures  at  special  points  have  been  as  follows:  Mount  Washing- 
ton, 30°.6;  Pike's  Peak,  17°.0;  Pembina,  40°.0. 

Maximum  and  minimum  temperatures, — Maximum  temperatures  above  90°  are  re- 
ported as  follows  :  93°  at  ludianola ;  93,  Red  Bluff;  95,  Dennison ;  96,  Mason  ;  98,  Cor- 
aicana ;  99,  San  Antonio ;  101,  Eagle  Pass  ;  104,  Brackettville. 

Minimum  of  temperatures  below  25°  have  been  reported  as  follows :  25°  at  Salt  Lake 
City;  23°,  North  Platte;  21°,  Boise  City;  20°,  Sauta  F6;  19^,  Pembina;  16°,  Breck- 
enridge; 14°,  W^inuemucca;  10°,  Mount  Washington;  3°,  Cheyenne;  — 6°,  Pike's 
Peak. 

Frosts  were  reported  by  voluntary  observers  as  follows:  On  the  Ist,  in  New  York  ; 
3<1,  W^est  Virginia;  4th,  Dakota,  Illinois,  Iowa,  Kansas,  Minnesota,  Missouri,  Ne- 
braska ;  5th,  Arkansas,  Georgia,  Illinois,  Indiana,  Iowa,  Kansas,  Kentucky,  Mary- 
laud,  Michigan,  Minnesota,  Nebraska,  North  Carolina,  Ohio,  Pennsylvania,  Tennes- 
see. Wisconsin ;  6th,  Arkansa^^,  Connecticut,  Dakota,  Delaware,  Georgia,  Illiniois, 
luaiana,  Iowa,  Kentucky,  Maine,  Maryland,  Mikssachnsetta,  Michigan,  Minnesota,  Ne- 
braska, New  Hampshire,  New  jersey,  New  York,  North  Carolina,  Ohio,  Pennsylvania, 
South  Carolina,  Tennessee,  Vermont,  West  Virginia,^  Wisconsin;  7th,  Connecticut, 
Maine  Maryland,  Miissachusetts,  Michigan,  Nebraska,  New  Uanipshire,  New  Jersey, 
New  York,  North  Carolina,  Ohio,  Pennsylvania,  Tennessee,  Utah,  Vermont,  West 
Virginia;  8tli,  Connecticut,  Kansas,  Massachusetts,  Missouri,  Nebraska,  New  JFIarap- 
shire,  New  Jersey,  New  York,  Utah;  9th,  Massachusetts,  Ohio;  10th,  Iowa,  Kansas, 
Misrsouri,  Nebraska,  North  Carolina,  Ohio,  Virginia,  California;  11th,  Illinois,  In- 
diana, Iowa,  Kentucky,  Missouri,  Wisconsin;  12tn,  Illinois,  Indiana,  Kentucky,  Michi- 
gan, North  Carolina,  Ohio,  Tennessee,  Wisconsin ;  13th,  Marylaud,  North  CaroUna, 
Tennessee;  14th,  Maine,  Maryland,  Massaehusi^tta,  New  Hampshire,  New  York, 
North  Carolina;  15th,  Ohio;  16th,  Utah;  17th,  Connecticut,  Maine,  Massachusett-s, 
New  Y'ork,  Utah  Territory,  Vermont ;  IStli,  Maine,  Massachusetts,  Utah  Terri- 
tory', Vermont;  19th,  Illinois,  Utah  Territory:  20th;  Dakota,  Maine,  Nebraska, 
Vtsih  Territory,  Wisconsin  ;  2l8t,  New  York,  Illinois,  Iowa,  Kansas,  Missouri,  Ne- 
braska, Utah  Territory  Wisconsin ;  22d,  Arkansas,  Illinois,  Indiana,  Iowa,  Kansas, 
Michigan,  Mississippi,  Nebraska,  New  Hampshire,  Now  York,  Ohio,  Texas,  Wiscon- 
sin; 23d,  Arkansas,  Tennessee,  Connecticut,  Delaware,  Illinois,  Indiana,  Kansas, 
Marj'land,  Massachusetts  NewHampshire^  New  Jersey,  New  York,  North  Carolina, 
Ohio,  Pemisylvania,  South  Carolina,  Virginia,  West  Virginia:  24th,  Georgia,  Il- 
linois, North  Carolina,  Oliio,  South  Carolina,  Tennessee ;  25tn,  New  Hampshire, 
New  York,  North  Carolina;  26th,  New  York,  New  Hampshire,  Fennsylvania,  Ver- 
mont ;  27th  New  York,  Massachusetts,  New  Hampshire,  Utah  Territory,  Vermont ;  28th, 
Connecticut,  Massachusetts,  New  Hampshire,  New  York,  Vermont;  29th,  Illiniois, 
Iowa,  Missouri,  Nebraska,  New  Hampshire,  Utah  Territory,  Wisconsin ;  30th,  Illi- 
nois, Indiana,  Iowa,  Nebraska,  New  Hampshire,  New  Jersey,  Ohio,  Utah  Territory, 
Wisconsin ;  31st,  Connecticut,  Illinois,  Ma*wachu setts,  Michigan,  Missouri,  Nebraska, 
New  Hampshire,  New  York,  Ohio,  Wisconsin. 

The  £rosts  just  enumerated  were  generally  light,  and  the  remarkable  lateness  of  se- 
vere frosts  is  thus  commented  on  by  a  few  observers :  At  Vail,  Iowa,  on  the  3l8t,  osage 
orange  leaves  still  green ;  Fall  Kiver,  Mass.,  cherry  blossoms  picked  on  the  21st ;  Free- 
hold, N.  J.,  wild  violets  in  bloom  on  the  14th  ;  Waterburg,  N.  Y.,  second  crop  of  rasp- 
berries has  been  gathered ;  North  Volney,  N.  Y.,  no  killing  frost  up  to  the  end  of  the 
month;  Flushing,  N.  Y.,  apple  trees  in  bloom  and  grass  as  green  as  in  spring ;  Mur- 
phy, N.  C,  31st,  nothing  injured  by  frost,  beans  in  full  bloom ;  Ringgold,  Ohio,  31st 
no* severe  frost  as  yet,  vegetation  uninjured;  Charabersburg,  Pa.,  no  frost  during 
the  month,  but  a  severe  one  November  1;  Austin,  Tenn.,  no  heavy  frost  yet;  Green 
Castle,  Pa.,  flowers,  tomatoes,  pumpkins,  and  locust  trees  are  in  bloom,  no  injurious 
frost;  Hulnierville,  Pa.,  24th,  tomatoes  ripe,  and  pepper  plants  in  bloom ;  Lynchburg, 
Va.,  no  frost  during  the  month,  tobacco  almost  matured  for  a  second  crop ;  Strafford,  Vt. , 
raspberries  pleutiiul  and  ripe  on  the  15th,  and  strawberries  in  bloom,  May  flowers  seen 
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on  the  17tli ;  Woodstock,  Vt.,  colors  of  antnmn  foliai^  at  their  hefght  one  weelc  later 
than  nsnal ;  West  Charlotte,  Vt.,  red  raspherries  npe  14th  and  i5th,  daiideliouis  in 
bloom  on  the  18th. 

Ice  was  formed  generally  in  connection  with  severe  frost  as  follows :  On  the  3d, 
Idaho;  4th,  Dakota,  Iowa,  and  Nebraska;  5th,  Minnesota,  Dakota,  and  Illinois;  6th, 
Iowa,  and  Wisconsin;  7th,  Massachusetts,  New  York,  and  Utah  Territons  8th,  Utah 
Territory;  10  th  Nebraska  ;  12th,  Michigan ;  16th,  Utah  Territory ;  19th,  Maine ;  20th, 
Iowa  and  Nebraska;  21st,  Iowa,  Kansas,  Michigan,  and  Nebraska;  22d,  Illinois; 
23d,  Maine,  Connecticut,  Massachusetts,  New  York,  and  Rhode  Island ;  26th,  Maine ; 
27th,  New  Hampshire,  Maine,  and  Vermont ;  28th,  Connecticut,  Massachusetts,  New 
Hampshire,  Idaho,  Maine,  and  Vermont ;  30th,  Nebraska,  and  Wisconsin ;.  Slst,  Mas- 
sachusetts and  Nebraska. 

PRECIPITATION. 

In  general, — The  general  distribution  of  rain  for  the  month  is  shown  on  chart  No.  IH. 
Tlie  table  in  the  lower  left-hand  comer  gives  the  average  precipitation  in  the  various 
districts,  and  shows  a  very  large  excess  in  the  Gulf  and  Atlantic  States,  the  Upper 
Lake  region  Northwest,  and  in  Oregon.  This  excess  is  to  a  great  degree  owing  to  the 
precipitation  attendingstorms  Nos.  I,  VII.  and  X. 

Special  heavy  rfltw«.— -Tlio  following  notaule  cases  of  heavy  rains  that  have  been  re- 
ported: 1st,  Jacksonville,  Fla.,  3.^  inches;  Quitman,  Ga.  (Ist,  2d,  3d),  8.90  inches. 
Saint  Mark's,  Fla.  (Ist,  2d,  3d),  7.28  inches.  3d,  Charleston,  N.  C,  1.75  inches; 
Duluth.  Minn.,  1.51  inches;  Tybee  Island,  Ga.   (2d,  3d),  2.65  inches;  Angusta,  Ga,, 

2.13  iucnes;  Savannah,  Ga.,  2.93  inches ;  Oglethorpe  Barracks.,  Ga.,  2.56  inche4) ;  Moimt 
Forest,  Canada,  2.33 inches;  Mayport,  Fla.,  6.32 inches ;  making  a  total  of  11.08  inches 
in  10  days.  4th,  Baltimore,  Md.,  2.74  inches ;  Cape  Lookout,  N.  C.,  1.85  inches ;  Lynch- 
burg, Va.  (3d.  4th.),  5.43  inches;  New  Haven,  Conn.  (4th,  5th),  4.05  inches;  New 
York  City,  4.02  inciies ;  Philadelpiiia,  Pa.,  2.73  inches;  Springfield,  Mass.  (4th  5th), 
3.77  inches ;  Wilmington,  N.  C.  (3d,  4th),  2.55  inches;  Washington,  D.  C,  3.98  inches; 
Gainesville,  Ga.,  2.S)  inches;  Fort  Whipple,  Va.,  4.30  inches;  Sandy  Hook,  N.  J., 
3.26  inches ;  Willets Point,  N.  Y.,  2. 17  inches ;  Accotink,  Va.,  4.00  inches ;  Bamegat, N.  J., 
2.08  inches.  5th,  Boston,  Mass.,  4.00  inches:  New  London,  Conn.,  2.77  inches ;  New- 
port, R.  I., 2. 03 inches;  Portland,Me.,  1.71  inches;  Thatcher's  Island,  Mass.,  3. 19 inches; 
Fort  Adams,  R.  I.,  2.90  inches ;  Fort  Hamilton,  N.  Y.  (4th,  5th),  4.90  inches.  7th, 
Denison,  Tex.,  2.02  inches.  8th,  Alpena,  Mich.,  2.06  inches;  Fort  Hamilton,  N.  Y. 
(8th,  9th),  2.06  inches.  9th,  Cape  May^  N.  J.,  1.97  inches;  Philadelphia,  Pa.,  2.17 
inches;  Willet^s  Point,  N.  Y.,  1.25  inches;  Bamegat,  N.  J.,  2.83  inches.  10th,  East- 
port,  Me.,  2.05  inches;  Alpena,  Mich.  (lOth,"  11th),  5.17  inches.  11th,  Buffalo,  N.  Y., 
2.03  inches.  13th,  in  vicinity  of  San  Diego,  Cal.,  first  rain  of  season  occurred,  being 
the  heaviest  rain-fall  for  twenty  years ;  it  seems  to  have  passed  from  the  southeast  t^ 
northwest  over  a  tract  of  country  thirty  to  forty  miles  wide,  extending  from  the 
coast  far  beyond  the  mountains  to  the  northeast.  14th,  Breckenridge,  Minn.,  2.25 
inches ;  Denison,  Tex.,  4.00  inches.  15th,  Fort  Gibson,  Ind,  T.,  1.81  inches ;  Galveston, 
Tex.  (15th  16th),  3.68  inches;  Fort  Sill,  Ind.  T.,  3.28  inches.  16th,  Corsicana,  Tex., 
2.12  inches  ;  ludianola,  Tex.,  4.11  inches  ;  Shreveport,  La.,  2.29  inches;  Baton  Rouge 
Barracks,  La.,  2.05  inches.  18th,  Baton  Rouge  Barracks,  6.70  inches.  19th,  Chicago, 
111.,  2.19  inches ;  Detroit,  Mich.,  2.02  inches ;  Anna,  111.,  2.88  inches;  Sandusky,  Ohio, 
2.42  inches;  Toledo,  Ohio  (19th  and  20th),  3.52  inches.    20th,  Fort  Porter,' N.   Y., 

2.14  inches.  2l8t,  Norfolk,  Va.,  2.27  inches;  Omaha,  Nebr.,  2.14  inches*;  Cape  Henry- 
Va.,  2.28  inches.  22d,  Wood's  Holl,  Mass.,  2.63  inches.  25th,  New  Orleans,  La.,  2.53 
inches:  Mount  Sterling,  111.,  2.20  inches;  Galveston,  Tex.  (24th  and  25th),  9.43  inches; 
Baton  Kou^e,  BaiTacks,  La.,  2.50  inches.  26th,  Norfolk,  Va.,  1.97  inches;  Smithville, 
N.  C,  2.20  inches.  29th,  Vicksburg,  Miss.,  1.94  inches  j  Baton  Rouge  Barracks,  La., 
2.60  inches.  30th,  New  Orleans,  La.,  3.52  inches;  Indianola,  Tex.,  3.24  inches;  Gal- 
veston, Tex.,  2.12  inches  ;  most  of  the  smaller  rain-falls  here  noted  fell  in  the  course 
of  a  few  hours. 

Large  monthly  rain-falls. — The  following  stations  report  large  monthly  rain-falls : 
Galveston,  17.^  inches;  Alpena,  13.18  incnes;  Indianola,  11.75  inches;  Denison,  10.74 
inches;  New  Haven,  10.09  inches;  Pilot  Point,  10.42  inches;  Saint  Mark's,  10.61 
inches;  Baton  Rouge,  16.75  inches;  Quitman,  Ga.,  13.03  inches;  Auburn,  N.  H., 
13.15  inches;  White  Plains, N.  Y.,  18.09  inches;  Pelham,  N.  Y.,  10.43  inches. 

Small  monthly  rain-falU, — ^Tho  following  stations  report  little  or  no  rain  during  the 
month:  Camp  Verde,  0.43  inch;  Eagle  Pass,  0.35  inch;  Edinburg, 0.32  inch;  {"lor- 
encc,  0.49  inch:  PliaMiix,  none;  Stauwix,  none;  Tucson,  0.46  inch;  Winnemucca, 
0.02  inch ;  WicKcnburg,  none ;  Yuma,  none ;  Alcatraz  Island,  0.40  inch ;  Salinas  City, 
0.12  inch. 

Droughts. — The  distribution  of  rain,  as  ^iven  on  the  accompanying  chart,  shows 
slight  deficiencies  of  rain  to  have  occurred  m  the  Ohio  and  Saint  Lawrence  Valleys ; 
but  no  special  reports  of  droughts,  as  affecting  vegetation,  have  been  received,  except 
such  notes  as  are  referred  to  in  the  chapter  on  the  height  of  water  in  rivers. 

Floods. — Destructive  floods  attended  the  heavy  rains,  of  the  first  four  dayB  of  the 
mouth,  in  the  East  Gulf  and  Atlantic  States,  but  in  general  the  excess  of  rain  has 
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8erv«d  only  to  keep  the  streams  very  high  and  promote  vegetation  up  to  the  last  days 
of  antnmn. 

HtUl  occarred  on  the  3d,  in  Iowa,  Missouri ;  5th,  Nebraska,  New  York j  14th,  North 
Carolina ;  20th,  Kentucky,  Missouri ;  22d,  Maine,  Massachusetts ;  25th,  Maine,  Texas ; 
26th,  Nebraska,  New  York. 

Snow. — Snow-falls  during  the  month  occurred  as  follows :  On  the  2d,  Dakota ;  4th, 
Pennsylvania;  5th,  Wyomine,  Wisconsin;  6th,  New  York,  Pennsylvania,  Wyoming, 
Vermont;  dth, Michigan ;  lOtn,  Indiana;  11th,  Colorado;  12th,  Colorado,  Wyoming; 
13th,  Colorado,  Wyoming;  14th,  Dakota,  Nebraska,  Wyoming ;  15th,  Wyoming,  Ne- 
braska: 18th,  Colorado,  Nebraska,  Wyoming ;  19th,  Colorado,  Nebraska,  Wyoming ; 
20th,  Wyoming ;  21st,  Maine ;  22d,  Maine,  Massachusetts,  New  Hampshire,  New  YoA, 
Ohio, Rhode  Island ;  23d, Pennsylvania:  25th,  Maine,  New  York;  26th,  Maine,  Wyo- 
ming ;  27th,  Colorado,  Nebraska ;  28th,  Colorado,  Nebraska, Utah, Wyoming ;  29th,  Col- 
orado, Wyoming ;  30th,  Colorado,  Minnesota,  Wyoming ;  31st,  Colorado,  Neoraska,  Wy- 
oming. At  the  end  of  the  month  snow  was  one  to  three  inches  deep  in  Utah  and 
Nevada,  and  four  inches  deep  in  Vermont.  Two  feet  of  snow  had  fallen  on  Pike's 
Peak  at  the  end  of  the  month,  where  winter  had  set  in  unusually  early. 

Rainy  days. — ^The  number  of  days  on  which  rain  has  fallen  as  recorded  by  Signal- 
Service  observers  ranges  as  follows:  For  New  England,  15  to  18;  Middle  Atlantic 
States,  11  to  18;  Lower  Lake  region,  15  to  19;  Tennessee  and  the  Ohio  Vail ev,  10  to 
15;  South  Atlantic  and  East  Gulf  States,  9  to  15;  West  Gulf  coast,  12  to  13;*  Upper 
Mississippi  and  Lower  Missouri  Valleys,  5  to  13. 

Cloudy  days. — ^The  number  of  cloudy  days  is  reported  by  volunteer  observers  as  fol- 
lows: New  England,  5  to  14  ;  Middle  States,  13  to  19;  South  Atlantic  States,  6  to  10; 
East  Gulf  States,  8  to  20 ;  West  Gulf  States,  12  to  15 ;  Tennessee  and  the  Ohio  Valley, 
6  to  10 ;  Lower  Lakes,  10  to  12;  Upper  Lake  region,  13  to  18  ;  the  Northwest,  10  to  20. 

RELATIVE  HUMIDITY. 

The  average  relative  humidity  for  the  month  ranges  about  as  follows :  For  New 
England,  71  to  78;  Middle  Atlantic  States,  70  to  76;  South  Atlantic  States,  63  to  79 ; 
East  Gulf  States,  72  to  79 ;  West  Gulf  coast,  73  to  81 ;  Western  Texas,  54  to  75 ;  Ten- 
nessee and  the  Ohio  Valley,  65  to  72 :  Lower  Lakes,  68  to  79 ;  Upper  Lakes,  69  to  82 ; 
Upi»er  Mississippi  Valley,  70  to  75;  Lower  Missouri  Valley,  70  to  74;  the  California 
coast,  71  to  74  ;  the  Sacramento  Valley,  42  to  49.  High  stations  report  the  following 
average  percentages,  not  corrected  for  altitude :  Cheyenne,  61 ;  Denver,  50 ;  Mount 
Washington,  90;  Pike's  Peak,  66 ;  Salt  Lake  City,  41;  Santa  F^,  48;  Winiiemucca,  39. 

WINDS. 

In  general. — ^The  prevailing  winds  at  Signal-Service  stations  are  shown  by  the  ar- 
rows on  Chart  No.  II,  from  which  it  will  be  seen  that  they  have  been  southeasterly 
west  of  the  Lower  Mississippi;  northerly  in  the  Northwest  and  Upper  Lake  region  ; 
southerly  in  the  Lower  Lake  region  and  Middle  States ;  and  northerly  in  New  Eng- 
land, the  South  Atlantic  and  East  Gulf  States. 

Total  movements. — The  largest  total  movements  for  the  month  have  been  as  follows : 
Bamegat,  10,203  miles;  Cape  Henry,  10,:i56 ;  Cape  Lookout,  10,814 ;  Cai>e  May,  12,2t2 ; 
Do<lge  City,  10,078;  Indianola,  10,181 ;  Pike's  Peak,  13,658;  Sandy  Hook,  11,302 ;  San- 
dusky, 10,484.  The  smallest  movements  have  been  as  follows:  Augusta,  2,734  miles; 
Boise  City,  1,942 ;  KnoxviUe,  2,346 ;  Lynchburg,  2,065 ;  Nash viUe,  1,971 ;  Visalia,  1,8:^. 

Highest  velocities^  in  miles  per  hour,  have  been  as  follows:  Bamegat, E., 60, 21st; 
Cape  Henrv,  NW.,  58, 4th ;  Cape  Lookout,  SE.,  54, 4th ;  Cape  May,  NW.,  68, 4th ;  Dodge 
City,  NE.,  60, 3d ;  Fort  Gibson,  S.,  50, 14th ;  Fort  Whipple,  SE.,  60, 4th ;  Indianola,  NE., 
96,16th;  Mount  Washington,  NW.,  102,23d;  North  Platte,  SE.,  60, 2d;  Pike's  Peak,  W., 
65,26th;  Philadelphia,  SE.,  00,  4th;  Saint  Mark's,  SE.,  66,  3d;  Washington,  NW., 
55, 4th. 

Local  storms,  tornadoes^  <f'c.,  as  distinct  from  extended  storms,  have  been  reported  as 
follows:  3d,  Louisiana,  Mo., severe  stonn  of  wind  and  rain.  7th,  Mesquite,  Tex.,  at  3 
a.  m.,  a  local  storm  lasting  nearly  one  hour,  moving  toward  ESE.,  12  miles  wide; 
houses  blown  down.  13th,  Mare  Island,  Cal.,  high  wind  and  thunder-storm.  16th, 
whirlwind  in  the  bay  at  Wood's  HoU.    30th,  Farmington,  Utah,  very  high  wind. 

VERIFICATIONS. 

Indications. — ^The  detailed  comparison  of  the  tri-daily  weather  indications,  with  the 
telegraphic  reports  for  each  succeeding  twenty-four  hours,  shows  a  general  percentage 
of  omissions  of  0.3  per  cent.,  and  of  verifications  of  84.6  per  cent.  The  percentages 
of  verifications  for  the  four  elements  have  been :  Weather,  91.2 ;  wind  direction,  8:^.4 : 
temperature,  84.8 ;  barometer,  80.1.  The  percentages  of  verifications  by  geographical 
districts  have  been :  New  England,  83.5;  Middle  Atlantic  States,  88.7 ;  South  Atlautio 
States,  86.1 ;  East  Gulf  States,  89.6 ;  West  Gulf  States,  83.6 ;  Low.er  Lake  region,  80.8  ; 
Upper  Lake  region,  83.2;  Tennessee  and  Ohio  Valley,  86.6 ;  Upper  Mississippi  Valley, 
83.7;  Lower  Missouii  Valley,  80.3.  Of  the  3,703  predictions  that  were  made,  121,  or 
3.3  per  cent.;  are  considered  to  have  entirely  failed;  89,  or  2.4  per  cent., were  one-fourth 
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verified;  555,  or  15.0  per  cent.,  were  one -half  verified;   378,  or  10.3  per  cent.,  were 
three-fourths  verified ;  2,565,  or  69.0  per  cent.,  were  wholly  verified. 

Cautionary  signuls. — During  the  past  month  213  cautionary  signals  have  been  dis- 
played at  47  stations  on  the  coasts  of  the  United  States,  of  which  173,  or  81.2  per  cent, 
were  reported  verified  within  100  miles  of  the  station.  Thirty-two  cases  of  high  winds 
were  reported  from  these  stations,  for  which  signals  were  displayed  too  late  or  not 
at  all. 

NAVIGATION. 

Stages  of  water  in  rivers. — In  the  table  on  Chart  No.  Ill  are  g^ven  the  highest  and 
lowest  readings  on  the  Signal-Service  river-gauges.  It  will  be  seen  that  the  rivers 
have  all  been  quite  low,  and  the  Ohio  so  low  as  to  impede  navigation.  The  highest 
stages  occurred  after  the  15th,  and  up  to  the  close  of  the  month.  Special  reports  as 
follows:  Roanoke  River,  N.  C,  very  high  on  the  6th,  7th,  and  8th,  within  3  feet  9^ 
inches  of  the  great  freshet  of  1873.  Muscatine,  Iowa,  3l8t,  river  at  low-water  mark. 
Pittsburgh,  river  lowest  for  30  years.  Keokuk,  river  very  low ;  navigation  suspended 
above  this  point.  Omaha,  the  channel  of  the  Missouri  has  approached  the  Nebraska 
shore.    Shreveport,  the  Upper  Red  River  and  tributaries  all  very  high. 

TEMPERATURE  OF  WATER. 

In  general. — The  temperatures  of  water,  as  observed  in  rivers  and  harbors,  are  shown 
on  the  Chart  No.  III. 

Maximum  and  minimum  temperatures. — The  highest  maxima  have  been  84*^  at  Galves- 
ton and  Key  West,  83^  at  Shreveport,  77*^  at  Nashville,  and  76^  at  Saint  Mark's  and 
Cairo.  The  lowest  minima  have  been  44^  at  Alpena,  45'*^  at  Cleveland,  Doluth,  and 
La  Crosse,  and  46^  at  Eastport,  Omaha,  and  Yankton. 

Ranges  of  temperature. — The  least  ranges  have  been ;  3°  at  Key  West  and  San  Fran- 
cisco, 4°  at  Eastport,  and  5^  at  Charleston,  Jacksonville,  Wilmington,  and  Saint  Paul. 
The  largest  have  been  25^  at  Cleveland,  21^  at  La  Crosse,  and  20^  at  Alpena,  Galves- 
ton, Grand  Haven,  Omaha,  and  Saint  Louis. 

ATMOSPHERIC  ELECTRICITY. 

TftwnrZer-gforww  occurred  as  follows:  On  the  Ist  in  Iowa,  Michigan,  Missouri,  Ver- 
mont, Wisconsin.  2<1,  Dakota,  Iowa,  Kansas,  Wisconsin.  3d,  Illinois,  Iowa,  Kansas, 
Michigan,  Missouri,  Nebraska,  Texas,  Wisconsin.  4th,  Canada,  Wisconsin.  5th,  Mas- 
sachusetts. 7th,  Kansas,  Texas.  8th,  Nebraska.  9th,  Illinois,  Indiana,  Iowa,  Ohio, 
Wisconsin.  10th,  Maryland,  Virginia.  12th,  Illinois,  Iowa,  Nebraska,  Colorado,  Wash- 
ington Territory.  13th,  California,  Illinois,  Iowa,  Kansas,  Michigan,  Nebraska.  14th, 
Iowa,  Michigau,  Nebraska,  Wisconsin.  15th,  Texas,  Iowa,  Kansas,  Nebraska.  16tb, 
Texas.  18th,  Louisiana,  Canada,  Illinois,  Texas.  20th,  Illinois,  Indiana,  Kentucky, 
Maryland,  North  Carolina,  Ohio,  Pennsylvania,  West  Virginia,  Missouri,  Virginia.  2l8t, 
Delaware,  Maryland,  Massachusetts,  New  Jersey,  Virginia,  Pennsylvania.  22d,  Con- 
necticut, Massachusetts.  24th,  Texas.  25th,  Iowa,  Texas.  26th,  Florida,  Iowa,  Ne- 
braska.   27th,  Iowa.    29th,  Canada,  Texas,  Vermont.    30th,  Louisiana. 

Distant  lightning  was  reported  as  follows :  On  the  1st  in  Illinois,  Iowa,  Kansas, 
Michigan,  Missouri,  New  Hampshire,  New  York,  Ohio,  Vermont,  Wisconsin.  2d,  Iowa, 
Kansas,  Nebraska,  New  York,  Vermont,  Florida,  Tennessee.  3tl,  Iowa,  Michigan, 
Missouri,  Texas.  4th,  Texas.  5th,  Maine.  6th,  Indiana,  Kansas,  Texas.  7th,  Texas. 
8th,  Dakota,  Iowa,  Kansas,  Nebraska.  9th,  Indiana,  Wisconsin,  Missouri.  10th, 
Maryland,  Pennsylvania.,  Virginia,  Georgia,  llth^  North  Carolina.  12th,  Illinois, 
Indiana,  Iowa,  Kansas,  Nebraska.  13th,  Illinois,  Indiana,  Iowa,  Kansas,  Michigan, 
Texas.  14th,  Michigan,  Tex{^.  15th,  Kansas,  Texas.  I6th,  Texas.  19th,  Texas. 
20th,  Kentucky,  Maryland,  Pennsylvania.  21st,  Maryland,  New  Jersey,  Pennsylvania, 
Virginia,  Ohio.  25th,  Florida.  26th,  Nebraska.  27th,  Nebraska.  29th,  Texas,  Louis- 
iana.   30th,  Texas.    31st,  Florida. 

J iiroraA  were  observed  on  the  1st  in  Minnesota;  2d,  Illinois;  4th,  Michigan;  11th, 
Connecticut^  Illinois,  Iowa,  Massachusetts,  New  Jersey,  Indiana,  Michigan,  ilinne- 
8ot«,  Virginia,  Maine,  Wisconsin ;  12th,  Maine ;  15th,  Iowa ;  16th,  Maine ;  18th,  Da- 
kota ;  26th,  Wisconsin ;  27th,  Maine,  New  Hampshire ;  30th,  New  York ;  3l8t,  Wis- 
consin. 

OPTICAL  PHENOMENA. 

Solar  halos  were  observed  on  the  Ist  in  Illinois.  2d,  Ohio.  4th,  Missouri,  Rhode 
Island.  6th,  Kentucky.  7th,  New  York.  8th,  New  Hampshire,  Rhode  Island.  11th, 
Nebraska.  12th,  Michigan.  Ohio.  13th,  Ohio,  Kentucky.  14th,  South  Carolina.  15th, 
Iowa,  New  York.  16th,  Illinois,  New  York.  17th,  Indiana,  New  York,  Ohio,  Ken- 
tucky. 18th,  Ohio.  20th,  Maine.  2l8t,  Iowa,  Maine.  23d,  Iowa,  New  York.  24th, 
Illinois,  Indiana,  Iowa,  Michigan,  New  Hampshire,  New  York,  Kentucky,  Rhode 
Island.  25th,  Indiana,  New  York,  Ohio,  Rhode  Island.  28th,  Illinois.  29th,  Illinois, 
Michigan,  Ohio.    30th,  Illinois,  Indiana,  Ohio,  Kentucky.     31st,  Rhode  Island. 

Lunar  halos  were  observed  as  follows :  On  the  10th  in  Maryland.     12th,  Virginia. 
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13tb,  Missouri,  New  Jersey,  Virginia,  Greorgia.  South  Carolina.  14th,  Indiana,  Mis- 
souri, Nebraska,  New  York,  Virginia,  Pennsylvania.  I6th,  Illinois,  Iowa,  Kansas, 
Virginia,  Pennsylvania.  17th,  Illinois,  Indiana,  Maine,  Nebraska,  New  Jersey,  New 
York,  North  Carolina,  Ohio,  Pennsylvania,  Virginia,  Maryland,  Kentucky.  18th,  Mas- 
sachusetts, North  Carolina,  Pennsylvania,  Tennessee.  19th,  New  Jersey,  New  York, 
North  Carolina,  Pennsylvania,  Virginia,  Wisconsin.  20th,  Iowa,  Virginia,  South  Car- 
olina. 21sty  Michigan.  23d,  Illinois,  Iowa,  Missouri,  Nebraska,  Texas,  Wisconsin, 
Michigan.  24th,  Indiana,  Kentucky,  Maryland,  New  Hanipsliire,  New  Jersey,  New 
York,  Ohio,  Pennsylvania,  Texas,  Virginia,  Georgia,  South  Carolina,  West  Virginia. 
25th,  Kansas,  Kentucky,  West  Virginia.  26th,  Utah,  Kentucky.  27th,  Virginia. 
29th,  New  York,  Pennsylvania.    30th,  Indiana,  Ohio.    31st,  New  York. 

Mirage  was  observed  on  the  8th  in  Kansas.  9th,  South  Carolina.  21  st,  Dakota, 
22d,  Kansas.    29th,  Dakota.    At  New  London,  14th  to  18th,  and  25th  to  28th. 

MISCELLANEOUS  PHENOMEKA. 

Birds, — Blackbirds  were  seen  on  7th  at  Oregon,  Mo. ;  11th,  last  seen,  Contoocook- 
ville,  N.  H. ;  flying  S.,  6th,  Palermo,  N.  Y. ;  3d,  Wappinger's  FaUs,  N.  Y. ;  10th,  Ja<3k- 
sonburg,  Ohio;  flying  W.,  on  21st,  Austin,  Teiin.  i^/iie/a^9  going  south,  11th,  Creswell, 
Kans. ;  first  seen  21st,  Belmont  Farm,  Tex.  Bluehirds  and  ground  sparrows  last  seen  on 
3l8t,  Contoocookville,  N.  H.  Bluebirds^  27th,  Palermo,  N.  Y. ;  3l8t,  flying  S.^  Ken- 
sico,  N.  Y. ;  first  seen,  22d,  Belmont  Farm,  Tex.  Buffalo  birdsy  large  flocks  going  S., 
5th,  Creswell,  Kans.  Crows,  flying  S. ;  11th,  12th,  Genoa,  Nebr. ;  26th,  Palermo,  N. 
Y.  CraneSy  flying  S. ;  29th,  Baxter  Springs,  Kans.;  2l8t,  Sedgwick,  Kans. ;  20th,  Em- 
erson, Nebr. ;  11th,  Clear  Creek,  Nebr. ;  2i8t,  Belmont  Farm,  Tex. ;  flying  S.  W.,  20th, 
Creswel,  Kans.  Docks,  flying  N. ;  12th,  Lower  Brul^  Agency ;  plentiful,  20th,  Farm- 
ingdale,  N.  Y. ;  flying  S.,  29th,  30th,  31st,  Daytona,  Fla. ;  2d,  Frankford,  Mo. ;  29th, 
31  st,  Belmont  Farm,  Tex. ;  22d,  Morgan  town.  West  Va. :  numerous,  10th,  Oregon,  Mo. 
JFild  dticks  seen  on  26th,  New  Bcflfovd,  Mass.  Eagles,  flying  S.,  5th  Sedgwick,  Kans. 
Getse,  fljdugS.,  daily,  3d  to  31st,  Lower  BruI6  Agencv ;  3l8t,  Milford,  Del.;  2l8t,  Hen- 
nepin, ni. :  29th,  Louisville,  111. ;  2d,  Elmira,  111. ;  8th,  20th,  Milford,  Ind.;  31st,  La- 
conia,  Ind.;  1st,  20th,  Afton,  Iowa;  10th,  Guttenburg,  Iowa;  26th,  Cresco,  Iowa; 
10th,  Nora  Springs,  Iowa;  22d,  Tabor,  Iowa;  Ist,  Boonsboro,  Iowa;  29th,  Baxter 
Springs,  Kans.;  2d,  17th,  19t.h,  24th,  26th,  28th,  29th,  Creswell,  Kans.;  18th,  19th, 
Sedgwick,  Kans. ;  17th,  Independence,  Kans. ;  26th,  Lawrence,  Mass. ;  23d  and  24th, 
Detroit,  Mich. ;  22d,  Northport,  Mich. ;  2d,  Frankford,  Mo. ;  20th,  Emerson,  Nebr. ; 
Ist,  Plattsmouth,  Nebr. ;  5th,  24th,  28th,  29th,  and  3l8t,  and  very  numerous  at  Clear 
Creek,  Nebr. ;  24th,  Contoocookville,  N.  H. ;  29th,  Oregon,  Mo. ;  2l8t,  Freehold,  N.  J. ; 
27th,  Ardemia,  N.  Y. ;  13th,  Palermo,  N.  Y. ;  23d,  Penu  Yan,  N.  Y. ;  21st,  26th,  Farm- 
ingdale,  N.  Y.;  26th,  Wappinger's  Falls,  N.  Y. ;  11th,  Bellefontaine,  Ohio;  29th,  West- 
chester, Pa. ;  22d,  Tioga,  Pa. ;  13th,  Franklin,  Pa. ;  24th,  HulmeviUe.  Pa. :  2l8t  and 
26th,  Austin,  Tenn. ;  2l8t,  28th,  31st,  Belmont  Farm,  and  numerous  2l8t,  22d;  27th, 
Embarrass,  Wis. ;  21st,  29th,  Corsicana,  Tex. ;  10th,  Breckenridge,  Minn. ;  22d,  Leav- 
enworth, Kans. ;  23d,  Vicksburg,  Miss. ;  29th.  Cincinnati,  Ohio ;  20th,  Morgantown, 
West  Va. ;  flying  S.  W.,  24th,  Laconia,  Ind. ;  living  W.,  23d,  Northport,  Mich. ;  flying 
W.  S.  W.,  13th,  and N.  W.  18th,  North  Volney,  N.  Y. ;  numerous 25th,  Olivet,  Dakota; 
flying  N.,  22d.  23d,  Waterburg,  N.  Y. :  3d,  Corsicana,  Tex. ;  flving  N.  W.,  11th,  Mon- 
tana. Wis.;  flying  S.  E.,  2d,  Green  Castle,  Pa.;  flying  S.  S.  W.,  20th,  and  8.  E.  2l8t, 
at  Alto  Vista,  Va.  Humming-birds,  last  seen  on  1st  and  3d,  Oregon,  Mo.  Pelicans,  fly- 
ing S.,  27th,  Oregon,  Mo.  Robins,  last  seen  16th,  Creswell,  Kans. ;  24th,  Contooocook- 
viUe,  N.  H. ;  18th,  Palermo,  N.  Y. ;  24th,  Penn  Yan,  N.  Y. ;  departing  7th  at  West 
Charlotte,  Vt.,  and  entirely  disappeared,  together  with  phcebes  an'd  sparrows,  after 
the  24  th.  Swallows,  last  seen  13tli,  Wappmger's  Falls,  N.  Y.  Chimney -a  wallows,  leave 
Jacksonburg,  Ohio,  14th.  Snow-birds,  first  seen  20th,  Bellefontaine,  Ohio;  24th, 
Bethel,  Ohio;  24th,  Jacksonburg,  Ohio;  25th,  Ringgold,  Ohio. 

Insects. — Bees  and  butterflies,  flying  about,  23d,  Louisville,  111. ;  first  seen,  21st.,  Bel- 
mont Farm,  Tex.  Frogs,  grasshoppers,  and  crickets,  singing  on  13th  and  24th,  Oregon, 
Mo.  Katy-dids,  singing  on  the  29th,  Freehold,  N.  J. ;  last  heard,  25th,  Wappinger's 
Falls,  N.  Y.  Hessian  fly,  has  injured  the  wheat  worse  than  ever  before  at  Martinsville, 
HI. 

Botanical. — Osage  orange,  still  green.  31st,  Vail,  Iowa.  Morello  Cluny  tree,  in  bloom 
on  the  14th,  Oregon,  Mo.  Rose  bush,  full  bloom,  3l8t,  Belmont  Farm,  Tex.  Wild  mus- 
tard, in  blossom,  on  the  31st,  Vail,  Iowa. 

Polar  bands,— 15th,  Southington,  Conn.  ;  2d,  28th,  and  30th,  Saint  Mary's  Home, 
Ind.;  1st  and  24th,  Iowa  City,  Iowa;  6th,  8th,  27th,  29th,  and  30th,  Tabor,  Iowa  ;  24th, 
Danville,  Ky. :  30th,  Gardiner,  Me. ;  17th,  Contoocookville,  N.  H. ;  19th,  Auburn,  N. 
H. ;  14th,  Jacksonburg,  Ohio ;  30th,  Cannonsburg,  Pa. ;  24th,  Woodstock,  Vt.  ;  9th, 
17th,  and  2l8t,  Wytheville,  Va. 

Sunsets, — The  characteristics  of  the  sky,  as  indicative  of  approaching  fair  or  foul 
weather,  have  been  observed  daily  at  all  regular  Signal-Service  stations.    Reports 
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from  103  stations  show  69  blank  or  doubtful  cases;  for  the  remaining 3,112  caMS, 2,616 
(or  84.2  per  cent.)  were  followed  by  the  anticipated  weather. 

Prairie  and  forest  fires  or  smokej  daily,  from  the  6th  to  the  Slst,  at  Pembina  and  Lower 
Bnil^  Agency,  Dak. ;  28th.  Fort  Lamed,  Kans. ;  22d  and  23d,  Olivet,  Dak. ;  4th  and 
26th  to  Slst,  daily,  Creswell,  Kans. ;  24th  and  25th,  Somerset,  Mass. ;  24th,  Waltham, 
Mass. ;  12th,  22d,  23d,  24th,  and  31st,  Clear  Creek,  Nebr. ;  2:M,  Genoa,  Nebr. ;  27th, 
29th,  30th,  and  31st,  Oregon,  Mo. ;  17th,  Westville,  Ohio ;  20th  to  Slst,  very  extrusive 
near  Bismarck,  Dak. 

Meteors  were  observed  on  the  1st  in  Connecticut,  Maryland,  Massachusetts,  Kew 
York :  2d,  Maryland,  Massachusetts,  New  Jersey,  New  York,  Ohio,  Pennsylvania ;  3d, 
New  York,  Pennsylvania ;  5th,  Maryland,  Massachusetts,  New  York;  6th,  Maine,  South 
Carolina;  7th,  Maryland,  New  York,  Idaho;  9th,  Massachusetts;  11th,  Maryland, 
Massachusetts,  New  Jersey;  13th,  Indiana,  Iowa,  New  Jersey;  13th,  Maryland;  15th, 
Indiana,  Pennsylvania;  16th,  Indiana,  New  York,  Pennsylvania;  17th,  New  York, 
Vermont;  18th,  Minnesota;  22d,  Iowa,  New  York;  23d,  Connecticut,  Kansas,  Minne- 
sota, Texas;  24th,  New  Jersey,  Georgia;  27th,  Ohio;  28th,  Indiana;  29th,  Iowa;  30th, 
Connecticut,  Louisiana,  Maine,  Maryland,  Pennsylvania;  3l8t,  Illinois,  Indiana,  New 
York,  Ohio. 

Zodiacal  light — 30th  and  31st,  Southington,  Conn. ;  18th  and  19th,  in  mornings,  Dav- 
tona,  Fla. ;  6th,  9th,  11th,  13th  to  17th,  at  Saint  Mary's  Hospital,  Indiana,  and  1st,  5th, 
6th,  7th,  and  28th  at  Cambridge,  Mass. 

Earthquakes  have  been  noted  as  follows:  On  the  12th,  quite  severe  shocks  were  felt 
in  Oregon,  occurring  at  Portland,  at  1.53  p.  m. ;  at  Marshfield.  Clackamas  County,  at 
1.45  p.  m.,  and  at  Cascade  City,  at  9  a.  m.  and  1.52  p.  m.  Shocks  were  also  felt  at 
Hubbard  and  at  points  down  the  Columbia  River.  The  vibrations  were  from  north  to 
south  at  Portland ;  several  windows  were  broken  and  two  chimneys  thrown  down. 
3.26  a.  m.,  slight  earthquake  shock  felt  all  over  the  Isthmus  of  Panama.  October  9, 
2  a.  m. ,  earthquake  shocks  felt  at  Lima  and  Callao;  vibrations  from  north  to  south, 
lasting  one  minute,  and  at  2.20  a.  m.,  two  shocks  were  felt  in  Pisco,  lea,  and  Chincha. 

SOLAR  PHENOMENA. 

Sun-spots, — The  following  observations,  made  by  Mr.  D.  P.  Todd,  upon  the  spots  of 
the  sun,  have  been  kindly  communicated  by  Eear-Admiral  John  Eodgers,  U.  S.  N., 
Superintendent  of  the  Naval  Observatory : 


October,  1877. 
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Bemarks. 


Large  group  of  facnUe. 


Extensive  mottling  over  tbe  solar 
Biu-fBoe. 


Surface    somewhat    mottled— 
"veiled  spots." 


Facnl»  and  mottling. 


Largest  spot  abont  25"  in  diame- 
ter ;  readily  visible  to  the  onaa- 
sisted  eye. 


Professor  Hinrichs,  of  Iowa  City,  reports  that  the  sun  was  almost  free  from  spots 
until  the  27th,  when  a  spot  of  very  large  size  appeared,  followed  by  smaller  ones  in 
two  distinct  groups. 
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K0TE8  AND  EXTRACTS. 

Mr.  J.  H.  C.  CoflBn,  of  the  United  States  steamer  Monocacy,  reports  disturbances  of 
the  ocean  at  Nagasaki,  Ja))an,  on  Augnst  21,  1877,  as  follows: 

'^Tlie  flood-tide  had  been  making  sometime,  and  at  4.45  p.  m.  it  was  nearly  high 
"water.  At  this  time  it  was  noticed  that  the  water  was  rapidly  running  out,  carrying 
with  it  a  number  of  small  jnnks  and  boats,  at  the  rate  of  six  or  seven  knots;  it  con- 
tinned  to  run  out  for  twenty  minutes,  the  water  in  this  time  falling  six  feet.  At  5.05 
p.  m.  the  water  returned  with  a  much  gi*eater  velocity  than  it  had  run  out,  the  water 
rising  to  its  former  height.  At  5.13  p.  m.  the  second  recession  commenced  and  con- 
tinned  for  twenty  minutes,  the  water  falling  as  before.  At  5.33  it  came  in  again  with 
about  the  same  velocity  as  before,  and  rose  a  foot  higher  than  before.  At  5.45  p.  m. 
the  third  recession  commenced,  the  water  falling  about  three  feet,  and  then  seemed  to 
stop  for  a  few  moments  and  fall  again,  about  two  feet  more.  At  6.05  p.  m.,  commenced 
to  run  in  again,  strong  at  first  but  slower  afterwards.  At  6.30  the  water  was  about  a 
foot  low^er  than  the  former  wave,  and  it  remained  at  this  height.  The  weather  had 
been  warm  and  calm,  the  barometer  steady  at  29.80  until  4.30  p.  m.,  when  it  dropped 
slightly.  There  was  no  damage  done  in  the  harbor,  the  vessels  at  anchor  swinging  as 
the  recessions  took  place.  It  is  generally  believed  to  have  been  caused  by  the  Ijreak- 
ing  out  of  some  volcano  in  the  vicinity;  it  is  a  very  unusual  thing  for  Nagasaki, 
although  they  have  experienced  slight  tidal  waves  in  the  harbor.  Vessels  outside 
noticed  nothing  unusual. '' 

From  a  paper  by  Mr.  G.  J.  Symons,  F.  M.  S.,  "On  the  Climates  of  the  Various  Brit- 
ish Colonies,"  the  following  very  interesting  table  is  taken : 

Annual  climatological  data  far  the  principal  British  colonies. 


Hame  of  colony  and  station. 


London 

8t.  Helena,  Longwood 

Cape  of  Good  Hope 

Ifatal 

H  auiitius 

Bengal,  Calcutta , 
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H  adraa , 
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Straito  SettlemeDta 

Ooeensland,  Bri»bane 

Kew  Sonth  Wales,  Sydney 

Victorii*,  Melbourne 

South  Australia,  Adelaide 
Taamania,  Hobart  Town . . 
New  Zealand,  Wellington. 

Bri^h  Guiana 

Barbadoes 

Biitiah  Honduras,  Belize  . 

Bermuda 

Canada.  Newfoundland  . . . 

Canada,  Toronto 

Canada,  Manitoba 

Canada,  Britiab  Columbia. 
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Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brig,  Gen,  (Bvt.  Ansgd,),  Chief  Signal  Officer,  U,  S,  A, 
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Paper  32. 
MONTHLY  WEATHER  REVIEW,  NOVEMBER,  1877. 

INTRODUCTION. 

The  present  review  for  the  month  of  November  depends  npon  all  official  data  received 
np  to  tne  15th  of  December  from  the  Canadian  meteorological  office ;  the  United  States 
Navy ;  the  Army  post  surgeons ;  and  the  voluntary  and  regular  observers  of  the  United 
States  Signal  Service.  The  most  interesting  features  of  the  month  have  been :  first, 
the  tliree  severe  storms  that  occurred  the  first  nine  days  of  the  month ;  second,  the  ex- 
cess in  pressure  iathe  Middle  States,  Lower  Lake  region,  and  New  England;  third, 
the  general  excess  of  rain-fall,  except  in  the  Northwest;  fourth,  the  general  continua- 
tion of  high  temperature,  except  in  the  Gulf  States ;  fifth,  the  unusually  large  number 
of  cautionary  signals  displayed;  sixth,  the  unusually  large  number  of  earthcxuakes. 

BAROMETRIC  PRESSURE. 

In  general. — ^The  general  distribution  of  atmospheric  pressure  for  the  month  is  shown 
by  the  isobars  on  Chart  No.  II,  from  which  it  appears  that  the  area  of  highest  pressure, 
or  that  included  within  the  isobar  of  30.10,  includes  Gulf,  South  Atlantic  and  Middle 
Atlantic  States.  The  area  of  lowest  pressure  on  the  chart  lies  in  Dakota.  The  gen- 
eral distribution  of  pressure  agrees  very  nearly  with  the  mean  since  1872,  with  the  ex- 
ception of  a  marked  exceas  in  the  Middle  and  New  England  States.  The  pressure  on 
the  Pacific  coast  has  been  about  the  mean. 

Barometric  ranges. — The  general  range  of  pressure  (as  reduced  to  sea-level)  is  shown 
by  the  following  table,  which  gives  the  highest  and  lowest  pressures  at  the  cent<*r  of 
high  and  low  areas  respectively,  and  from  which  it  will  appear  that  for  the  whole 
country  a  range  of  L76  inches  has  been  recorded  : 

LOW  AKEAB. 


No. 


I 

II 
III 
IV 

V 

VI 

VII 

VIII 

IX 

X 
XI 

xn 


Location. 


Father  Point 

Saint  Paul 

Cape  Breton 

Bismarck 

Toledo  and  Detroit 

Parry  Sound 

Cape*^  Breton 

Lvnchburg  

Bismarck 

Bismarck 

Escanaba 

Halifax 


Date. 


November  3,  7.35  a.  m. 
November  1,  11  p.  m. . . 
November  6,  4.35  p.  m. 
November  6,  11  p.  m. . . 
November  8,  4.35  p.  m. 
November  15,  4.35  p.  m 
Noveml)cr  19,  7.35  a.  m 
November  23,  11  p.  m. . 
November  20,  4.35  p.  m 
November  23,  4.35  p.  m 
November  27,  4.35  p.  m 
November  29, 11  p.  m. . 
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November  20,  11  p.  m.. 
November  29,  11  p.  m.. 
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The  local  haromeiric  rangeehaye  been  as  follows :  Large  ranges — Albany,  1.51 ;  Burling- 
ion,  1.54  ;  New  Haven  andEastport,  1.46;  Rochester,  1.44  ;  Buffalo,  1.45;  Boston,  1.45- 
Small  ranges — Sacramento,  0.52;  Santa  Fd,  0.51;  San  Francisco,  0.56;  Los  Augele^ 
0.45 ;  Denver,  0.66 ;  Jacksonville,  0.61. 
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Sreas  of  high  pvessurein  general, — The  areas  of  high  preFsnre  occnrring  during  the 
mth  of  November  have  most  frequently  first  appeared  on  the  Pacific  coast,  andthen 
en  transferred  over  the  Rocky  Mountains.  A  few  seem  to  have  entered  the  United 
ates  in  the  plateau  east  of  the  Rocky  Mountains,  and  west  of  the  Mississippi  River, 
rear  of  depressions  moving  over  the  Northwest.  In  detail,  they  are  as  follows : 
No.  I. — On  the  morning  ol  the  1st  the  highest  pressure  was  in  the  Middle  States. 
lis  high  area  moved  slowly  in  a  northeasterly  direction  into  Nova  Scotia,  and  disap- 
ared  on  the  2d  beyond  that  coast,  in  advance  of  depression  No.  I,  then  moving  over 
e  Lake  region. 

No.  II. — The  pressure  rose  on  the  Pacific  coast  during  the  last  days  of  October.  On 
e  morning  of  the  1st  of  November  the  barometer  was  the  highest  above  the  uonnal 
essure  in  Oregon.  This  high  area  moved  rapidly,  with  northwesterly  winds,  in  a 
utheasterly  direction,  closing  up  the  rear  of  depression  No.  I ;  and  on  the  2d  the 
ghest  barometer  was  transferred  to  Texas,  giving  rise  to  a  light  **  norther."  It  then 
3ved  slowly  over  the  Atlantic  eoast  States,  accompanied  by  northerly  winds,  veering 
southerly,  in  advance  of  depression  No.  Ill,  until  the  5th  instant,  when  it  disappeared 
syond  Nova  Scotia. 

No.  III. — ^The  barometer  rose  slowly  in  the  Northwest  and  Manitoba  on  the  2d  and 
I,  in  the  rear  of  low  area  No.  II,  but  it  remained  nearly  stationary  in  position  until 
ipression  No.  Ill,  then  entering  the  Lower  Missouri  Valley,  had  advanced  east  of  the 
ississippi  River.  On  the  5th  the  barometer  rose  rapidly,  with  cold  northwesterly 
inds,  from  Minnesota  to  the  Gulf,  giving  rise  to  a  severe  "  norther  "  in  Texas  on  that 
id  the  succeeding  day.  This  hign  area  was  slowly  transferred  to  the  East,  and  on 
16  6th  and  7th  occupied  the  Mid(De  States  and  New  England.  On  those  days  clear 
ad  cold  weather  prevailed  in  the  Atlantic  States,  with  northerly  winds.  On  the  iith 
le  highest  pressure  moved  into  Nova  Scotia,  where  it  rapidly  disappeared,  with  soutli- 
rly  winds,  in  advance  of  depression  No.  V,  then  progressing  in  a  northeasterly  direction 
?cr  the  Lake  region. 

No.  IV. — On  the  6th  and  7th  the  pressure  rose  on  the  Pacific  coast,  in  rear  of  the 
epreesion  charted  as  Nos.  IV  and  V.  On  the  8th  the  rise  covered  the  region  east  of 
be  Bocky  Mountains  and  we«t  of  the  Mississippi  River,  giving  rise  in  Texas  to  alight 
^norther."  On  the  8th  and  9th  the  highest  pressure  was  slowly  transferred  from  the 
^oitbwest  to  the  West  Gulf  States.  On  the  9th  and  10th  the  prevailing  winds  were 
Mrtherly,  except  in  the  Upper  Lake  region  and  Northwest,  where  they  were  southerly. 
3d  the  10th,  11th,  and  12th,  the  highest  pressure,  in  the  mean  time  slowly  diminishing, 
wu  transferred  from  the  West  Gulf  States  to  the  Southern  States.  On  the  13th  and 
i4th  this  high  area  extended  itself  along  the  Atlantic  States,  giving  rise  to  northerly 
finds  veering  to  southerly,  as  it  moved  beyond  the  coast,  in  advance  of  depression  No. 
ril.  On  the  15th  the  highest  pressure  was  again  found  in  the  South  and  Southwest, 
n  consequence  of  the  movement  of  the  storm,  mentioned  above,  over  the  Lake  region. 
yn  the  16th  this  area  remained  central  in  the  Gulf  States,  and  on  the  17th  it  was  merged 
ato  high  area  No.  V. 

No.  V. — On  the  16th  the  barometer  rose  rapidly  in  Manitoba  and  th«»  Northwest,  in 
rear  of  depression  No.  VII.  On  the  17th  the  rise  extended,  with  cold  northerly  winds, 
5t)m  Minnesota  to  the  Gulf  and  South  Atlantic  States.  On  the  18th  the  highest  pressure 
•ppeared  in  the  Lake  region,  and  northerly  winds,  with  clear  weather,  prevailed  to  the 
Atlantic  and  Gulf  coast.  On  the  19th  and  2()th  this  high  area  moved,  with  rising 
barometer,  into  the  Saint  Lawrence  Valley  and  New  England,  this  region  being  nearly 
circnmscribed  by  the  remarkably  high  isobar  of  30.60.  On  the  2l8t  the  highest  baroni- 
cterwas  transferred  to  Nova  Scotia.  The  barometer  remained  highest  in  ^^ova  Scotia, 
^ith  slowly  diminishing  pressure,  until  the  26th,  attended  in  New  England  and  the 
Middle  Stat<?s  by  high  northeasterly  winds.  On  the  27th  and  28th  this  high  area  slowly 
disappeared,  with  southeasterly  winds,  in  advance  of  depression  No.  XI,  then  moving 
fitmi  the  Lake  region  into  Canada. 

No.  VI. — On  the  25th  and  26th  the  barometer  rose  rapidly  on  the  Pacific  coast,  and 
<*the  26th  and  27th  this  high  pressure  extended  over  the  country  west  of  the  Missis- 
«ppi  River,  giving  rise  on  the  28th  and  29th  to  a  severe  "  norther"  in  Texas.  On  the 
29th  and  30tn  the  nighest  barometer  was  transferred  from  the  Northwest  to  the  Gulf 
fitateg,  where,  on  the  midnight  of  the  30th,  unusually  cold  northerly  winds  and  clear 
leather  prevailed. 

Areas  of  low  pressure  in  general. — ^Twelve  areas  of  low  pressure,  with  their  charted 
tficks,  are  described  in  the  following  list ;  one  of  which  (No.  XII),  occurring  during 
the  last  days  of  the  month,  probably  originated  in  the  tropics  near  the  Leeward  Islands 
»nd  cnrving  near  latitude  'MP  pursued  a  track  nearly  i)arallel  to  the  Gulf  Stream.  Of 
the  other  depressions  the  great  majority  have  first  appeared  on  the  Pacific  coast,  seem- 
^Jgly  entering  the  United  States  in  either  Oregon  or  Washington  Territory,  and  have 
then  been  traced,  approximately,  in  this  office,  over  the  Rocky  Mountain  region  by 
JJ^anaof  charts  of  normal  pressures.  Depressions  Nos.  VI,  X,  and  XI  are  not  charted  to 
^e  Pacific  coast,  but  they  were  preceded  by  a  remarkable  fall  of  pressure  on  the  North 
P^ific  slope,  which  fall  was  traceable  into  the  plateau  east  of  the  Rocky  Mountains, 
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l»ut  80  many  reports  were  missing  from  that  region  that  it  was  not  considered  expedient 
to  att^^mpt  to  chart  their  tracks.  In  examining  the  chart  of  the  tracks  of  areas  of  low 
'haromcter  for  this  month,  it  is  noticeable  that  of  the  three  ilepresflions  that  MiteRd 
.the  Pacific  coast  near  Orecon,  all  apparently  pursued  a  southeasterly  counie  over  the 
Pacific  slope  until  east  of  tne  Rocky  Mountains,  where  warm  and  moist  «joutherly  winds 
were  blowing  from  the  Gulf  of  Mexico ;  the  same  features  belong  to  depressions  Nos. 
VI  and  XI,  as  far  as  charted.  Att-ention  was  dtrected  to  this  subject,  because  in  Europe 
it  has  been  noted  that  storm-centers  moving  from  the  ocean,  frequently  enter  that  con- 
tinent with  a  track  to  the  north  of  east,  but  as  they  progress  into  the  interior,  and  as 
the  country  becomes  more  arid  or  destitute  of  moisture,  there  is  a  tendency  for  stono- 
centers  to  be  diverted  to  the  south  of  east,  with  southerly  winds  blowing  from  the 
lUack  and  Caspian  Seas.  In  two  instance^)  there  appear  to  have  been  formed  east  of 
the  Rocky  Mountains  double,  independent  depressions  from  the  single  depreasions  en- 
tering the  Pacific  slope.  (See  Nos.  IV  and  V,  and  Nos.  X  and  XI.)  Of  these  Nos.  IV 
and  X  moved  over  the  Northwest,  encountering  the  moist,  southerly  wind»  blowing  ap 
the  Missouri  and  Upper  Mississippi  Valleys,  and  Nos.  V  and  XI  entered  the  Indian 
Territory,  and  there  met  the  moist,  south  winds  from  the  Gulf. 

No.  I. — On  the  morning  of  the  1st  the  pressure  was  lowest  in  Texas,  where  the  mer- 
cury had  been  falling  rapidly  for  twenty-four  hours.  The  center  of  the  depression  wm 
then  situated  in  a  trough  of  low  pressure,  extending  from  the  We«t  Gulf  to  Manitoba, 
while,  at  the  same  time,  there  was  a  high  pressure  central  in  the  Middle  States,  and 
another  high  barometer  in  the  Rocky.  Mountain  region,  advancing  in  a  southeasterly 
direction,  with  brisk  and  cold  northwest  winds;  heavy  rain  was  falling  in  Texas  and  ihie 
Indian  Territory.  On  the  Ist  the  storm-center  moved  rapidly  in  a  northeasterly  track, 
traversing  the  Ohio  Valley,  and  on  the  morning  of  the  2a  occupied  the  Lower  Lake  re- 
gion. The  storm  had  developed  by  this  time  remarkable  energy,  and  was  the  severest 
tnat  has  visited  the  lakes  this  autumn.  The  general  pressure  in  the  Lower  Lake 
region  was  below  29.20,  and  the  winds  nearly  reached  hurricane  violence.  On  the:M| 
the  storm-center  movea  up  to  the  Saint  Lawrence  Valley,  and  on  the  3d  disappeazw 
beyond  the  limits  of  the  map  in  the  Gulf  of  Saint  Lawrence,  the  prossare  at  Father 
Point  falling  below  29.00.  Abundant  rain  fell  in  the  east  and  south  quadrants,  whirh 
was  rapidly  followed  hj  colder,  clearing  weather  after  the  wind  veered  to  wester^r. 

No.  II. — In  the  description  of  the  previous  storm,  it  was  stated  that  on  the  morning 
of  the  1st  a  trough  of  low  pressure  extended  from  the  West  Gulf  to  Manitoba.  In 
this  trough  a  secondary  storm-center  was  developed  in  Minnesota,  which  mo*'ed  in  an 
easterly  path  over  Wisconsin,  and  on  the  2d  became  merged  in  the  depression  charted 
as  No.  I ;  regarded  as  an  independent  storm,  it  displayed  little  energy,  and  its  inSa-. 
ence  was  slight  beyond  the  region  of  the  track  charted  for  its  center. 

No.  III. — On  the  2d  the  pressure  fell  in  Oregon  and  Washington  Territory.  The 
center  of  the  depression,  moving  in  a  southeasterly  path,  crossed  tlio  Rocky  Mountr 
ains  on  the  3d.  On  the  morning  of  the  4th,  the  lowest  pressure  was  in  Kansas  and 
Nebraska ;  it  then  pursued  an  easterly  track  and  by  midnight  df  that  day  a  trough 
of  low  barometer  extended  from  Western  Texas  to  Michigan.  At  that  time  there 
was  a  high  barometer  on  the  Atlantic  coast,  and  a  high  and  rapidly  rising  pre^nre  in 
Manitoba  and  Dakota:  into  the  trough  referred  to  above  were  blowing  warm  south- 
erly and  cold  northerly  winds;  the  thermometric  gradient  from  the  middle  line  of 
this  trough  to  the  northern  boundary  being  quite  "steep."  On  the  5th  the  storm  tra- 
versed with  an  easterly  path  the  Lake  region  and  then  crossed  to  the  New  England 
coast.  In  its  progress  the  barometer  continually  fell  at  the  center  of  the  depression^ 
and  the  storm  developed  increasing  energy.  On  the  afternoon  of  the  6th  it  moved  oot 
to  sea  beyond  Nova  Scotia.  This  storm,  though  not  in  general  so  energetic  as  No.  I, 
still  was  more  severe  on  the  North  Atlantic  coast.  Copious  rain  fell  during  its  pas- 
sage, most  abundantly  in  the  south  quadrant,  and  after  the  veering  of  the  winds  t* 
colder  westerly.  This  storm  was  followed  by  rapidly  clearing  weather,  and  colder 
northwest  winds. 

Nos.  IV  and  V. — On  the  5th,  the  barometer  fell  in  Oregon  and  Washington  Terri- 
tory, and  on  that  day  there  seems  to  have  been  a  severe  gale  on  that  coast ;  the  center 
of  the  depression  moved  in  a  northeasterly  track,  and  on  the  morning  of  the  6ta  ap- 
pears to  have  been  in  Utah ;  during  the  day,  this  low  area  seems  to  have  divided  into 
two  separate  depressions,  for  at  the  afternoon  report  there  appears  a  center  of  low 
barometer  in  Wyoming  Territorv  north  of  Cheyenne,  and  another  in  Colorado,  south- 
east of  Denver.  The  north  track  is  charted  as  No*  IV.  This  depression  moved  on  the 
6th  and  7th  over  Minnesota  and  ent4$rod  Canada  north  of  Lake  Superior.  It  possessed 
no  special  features  worth  describing.  The  south  track  is  charted  as  No.  V.  On  the 
6th  and  7th,  the  depression  moved  slowly  to  the  south  of  east,  and  at  midnight  of  the 
latter  date  the  lowest  barometer  was  central  in  Missouri.  At  that  time  there  was  a 
high  barometer  on  the  Middle  Atlantic  coast,  and  the  mercury  was  rising  rapidly  in 
the  extreme  Northwest.  By  tUe  afternoon  of  the  8th.  the  storm  had  moved  with 
greatly  increasexl  energy  into  the  Lower  Lake  region.  At  this  time  the  barometer  was 
Silling  rapidly  in  the  Middle  and  New  England  States,  and  rising  fast  in  the  North. 
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west ;  daring  the  night  the  lowest  preesnre  remained  nearly  central  in  the  Lower  Lake 
region,  while  the  stonu  slowly  extended  itself  to  the  east.  On  the  9th,  the  center  of 
the  degression  moved  over  New  England  and  Nova  Scotia,  and  then  passed  beyond  the 
Atlantic  coast.  In  the  Lake  region  the  rainfall  and  dangerous  winds  ap|)ear  about 
equally  in  all  the  qnadrante  of  the  depression ;  but  along  the  Atlantic  coast,  the  rain 
and  high  winds  are  generally  coutinea  to  the  east  and  south  quadrants.  The  9th  was 
remarkable  for  the  nigh  temperature  that  prevailed  in  the  Middle  Atlantic  Btatee 
after  the  passage  of  the  storm  to  the  east.  The  detention  of  the  center  of  the  de- 
pression in  the  Lower  Lake  region  during  the  night  of  the  8th  and  9th  appears  to 
have  prevented  that  sndden  fall  of  temi^erature  that  is  so  marked  a  feature  of  the 
storms  of  the  United  States,  after  the  passage  of  the  lowest  pressure  over  any  place. 
In  this  connection  it  is  noted  that  at  the  morning  report  of  the  9th  an  unusually 
'*  steep"  thennometric  gradient  is  shown  in  the  Saint  Lawrence  Valley  and  Lower  Lake 
region.  On  the  south  side  the  temperatures  were  Rochester,  52^ ;  Oswego,  54° ;  Bur- 
lington, Vt.,  59^ ;  Chatham,  N.  B.,  55° ;  and  on  the  north  side  ToroYito,  39°  ;  Kingston, 
39°  ;  Montreal,  39° :  Quebec,  36° ;  Father  Point,  34°.  During  the  day  of  the  9th  the 
weather  in  the  Middle  States  was  mild  and  fair,  but  as  the  cold  wave  moved  slowly  to 
the  south,  entire  cloudiness  was  caused  by  the  sudden  fall  of  temperature  in  a  moiat 
atmosphere,  and  at  the  afternoon  report  of  the  10th  threatening  rainy  weather  and 
high  northerly  winds  prevailed  over  the  Middle  Atlantic  States,  with  a  general  fall  in 
tempemture.  exceeding  15°  in  twenty-four  hours. 

No.  YI. — On  the  10th  there  was  a  marked  fall  of  pressure  on  the  Pacific  coast  near 
Oregon,  with  a  rise  on  the  11th,  but  so  many  reports  of  that  date  are  missing  that  the 
track  of  this  depression  cannot  be  charted  until  the  afternoon  of  the  12th,  when  tho 
lowest  pressure  was  in  Utah,  to  the  north  of  Salt  Lake.  The  center  of  the  depression 
moved  slowly  to  the  southeast  until  the  midnight  of  the  13th,  when  the  lowest  bar- 
ometer was  in  the  Indian  Territory,  nearly  south  of  Fort  Dod^e,  Kans.  On  the  14th 
the  depression  moved  into  the  Upper  Mississippi  Valley,  showing  only  slight  energy. 
On  the  15th  the  low  area  moved  slowly  to  the  northeast  with  diminishing  energy  and 
with  the  barometer  continually  rising  at  the  center  of  the  depression.  On  the  16th 
it  moved  into  the  Gulf  of  Saint  Lawrence.  This  depression  was  accompanied  by  light 
precipitation  and  the  winds  were  seldom  high. 

No.  VII. — While  the  low  area  just  described  wan  central  near  Lake  Huron,  there  ap- 
]»eared  on  the  afternoon  of  the  15th  a  slight  depression  in  Dakota,  which  on  the  16th 
moved  in  an  easterly  track  over  the  Northwest  and  Wisconsin,  and  on  the  17th  and 
18th,  i^iirsning  the  same  course,  passed  north  of  the  Lower  Lakes  and  thence  moved 
oiper  New  England  into  Nova  Scotia.  This  storm,  which  continually  increased  in  en- 
ergy, had  for  a  great  part  of  its  track  its  center  north  of  our  stations;  it  was  accom- 
panied by  light  precipitation,  but  the  winds  in  the  Lake  region  and  on  the  Atlantic 
coast  were  in  general  dangerous.     It  was  followed  by  rapidly  rising  barometer. 

No.  VIII. — On  the  15t.h  the  pressure  fell  in  Oregon  and  Washington  Territory,  and 
the  reports  of  disasters  show  tnat  the  storm  must  have  been  very  severe  on  that  coast. 
On  the  16th  the  center  of  the  depression  moved  in  a  southeasterly  track  into  Utah. 
On  the  17th,  inclining  more  to  the  south,  the  course  of  tho  center  was  into  New  Mex- 
ico, west  of  the  Rio  Grande.  On  the  18th  the  depression  moved  slowly  to  the  east, 
into  Western  Texas.  On  tho  19th,  the  storm  increasing  very  rapidly  in  energy,  moved 
into  Middle  Texas.  On  the  20th  the  storm-center  moved  to  the  northeast  into  Arkan- 
sas. At  the  end  of  this  day  the  depression  was  situated  in  a  trough  of  low  pressure 
extending  from  Manitoba  to  the  Gulf.  On  the  21st,  there  were  two  distinct  depressions 
formed  m>m  this  trough,  one  sitnated  in  Minnesota  (No.  IX),  and  the  other,  the  one 
now  being  described,  being  in  the  South  Atlantic  States.  On  the  22d  the  storm  re- 
mained nearly  stationary,  the  center  of  lowest  pressure  being  ''out  at  sea''  a  short 
distance  east  of  the  Georgia  and  South  Carolina  coast.  On  the  23d  the  stonn  moved 
in  a  northerly  track  over  the  Caroliuas.  On  the  24th  the  depression  moved  in  a  path 
slightly  to  the  west  of  north.  At  the  morning  report  of  the  25th  the  centier  of  low 
barometer  was  in  Southern  Michigan,  and  after  this  report  this  storm  seems  to  have 
been  merged  in  the  new  storm-center,  No.  XI,  then  entering  Missouri  and  Illinois.  It 
was  during  the  night  of  the  23d  and  24th,  when  the  center  of  this  storm  was  in  West 
A'^irginia,  that  the  United  States  steamer  Huron  was  wrecked  on  the  North  Carolina 
coast,  at  Nag's  Head,  fifty  miles  north  of  Cape  Hatteras.  A  southeasterly  wind  was 
blowing,  with  a  heavy  southeast  swell,  at  the  scene  of  this  disaster.*    This  storm  de. 

*  None  of  the  Uf^taring  stationB  on  thfB  coast  are  maimed  untU  December  1.  The  ncarost  aea^^oaat 
statiun  of  the  Siji^nal  Service  was  at  the  life-saving  station  Kittyhawk,  eight  miles  distant  firom  the  dis- 
aster. Information  of  the  wreck  was  receivu<l  there,  through  two  fishermen,  between  ten  and  eleven- 
a.  m.  A  dispatch  as  follows  was  received  at  this  office,  at  11.S5  a.  m.  r  "To  the  Chief  Signal  Officer, 
Washin<rton,  D.  C. :  U.  S.  steamer  Huron  stmck  two  miles  noi-th  of  No.  7  Statiun,  at  1.30  a.  m. ;  fore* 
ntaat  and  main-topmast  gone;  steamer  a  total  wreck;  assistance  needed  immediately.  The  aea  is 
bre^in^  over  her  and  several  havo  already  washed  ashore  drowned.  Nnmberon  board,  135.  Kocargo.** 
(Si<^ed)  Naylor.  Ser;^oant.  A  copy  of  tliis  dUpatch  was  immediatelv  famished  for  the  information  of 
the  Secretary  of  the  Navy  and  the  Chief  of  the  Life-Saving  Service,  by  whom  orders  were  at  once  tel- 
egraphed to  the  proper  anthoritiea.  Instmotions  were  sent  from  this  office,  between  12  and  1  p.  m.,  to 
kec^  open  telegraphic  communicatiooa,  day  and  nl^ht,  between  Norfolk  and  Kittyhawk,  ana  that  a 
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v«loped  more  energy  on  the  23d  and  24th  than  at  any  other  part  of  its  conrse;  from 
the  morning  of  the  22d  nntil  it  hecomes  mergexl  with  low  area  No.  XI,  the  direction  of 
its  charted  track  slightly  to  the  west  of  north  is  very  remarkable.  An  examination 
of  the  weather  charts  of  this  office  shows  that  during  this  period  the  barometer  was 
unusually  high  in  the  Middle  States,  New  England,  and  Nova  Scotia,  aud  that  in  gen- 
eral the  center  of  highest  pressure  was  to  the  northeast  of  the  center  of  depressiou, 
while  at  no  time  does  the  barometer  to  the  west  and  north  of  the  storm  appear  to 
have  been  very  high  or  to  have  risen  rapidly,  or  to  have  shown  the  usual  diminntion 
of  t«mperatui*e  after  the  passage  of  the  lowest  pressure. 

No.  IX. — While  the  low  area  just  described  was  in  the  West  Gulf  States  another  de- 
]ires8ion  w.as  entering  Dakota  and  Minnesota.  The  center  of  low  barometer  moved  in 
an  easterly  track  over  Minnesota,  and  on  the  21st  passed  beyond  the  northern  limit 
of  our  reporting  stations;  it  po8se8se<l  no  special  features. 

Nos.  X  and  XI. — On  the  20th  and  21st  there  was  an  imusual  fall  of  the  barometer  on 
the  Pacific  slojie,  and  on  the  22d  there  appears  to  have  been  an  area  of  low  pressure  of 
great  extent  over  the  region  north  of  latitude  35^^  N.  and  west  of  the  Missouri  River, 
and  thence  extruding  to  the  Pacific  coast.  On  the  afternoon  of  the  23d  there  apfieara 
to  have  been  developed,  from  the  low  ai-ea  just  noted,  two  distinct  centers  of  depres- 
sion. The  northerly  depression,  then  central  near  Bismarck,  has  its  track  charted  as 
No.  X,  and  the  southerly  depression,  then  central  in  Northern  Colorado,  has  its  track 
charted  as  No.  XI.  Low  area  No.  X  pursued  on  the  23d  and  24th  an  easterly  track 
over  Dakota  and  Minnesota,  and  on  the  24th'  disappeare<l  beyond  and  to  the  north  of 
Lake  Superior.  Depression  No.  XI  was,  at  midnignt  of  the  23d,  central  in  Soutbem 
Colorado ;  on  the  24th  it  moved  with  an  easterly  course  into  Western  Arkansas,  devel- 
oping, during  the  day,  increased  energy ;  on  the  25th  the  stoi*m  ha<l  advanc^  in  a 
nortlieasterly  direction  into  Southern  Indiana,  the  barometer  continuing  to  fall  at  the 
€»enti«^r  of  the  depression.  At  the  end  of  this  day  an  unusually  high  barometer  in  Nova 
Scotia  baned  the  path  of  this  storm  to  the  northeast,  while  to  the  west  and  north  the 
pressure  was  below  the  mean  ;  under  these  circumstances,  on  the  26th,  the  storm-center 
pursued  a  northerly  path  into  the  Upper  Lake  region.  This  was  the  second  time  dur- 
ing the  month  that  a  storm  had  been  diverted  to  the  north  when  a  veiy  high  pressure 
stood  to  the  northeast  of  the  storm-center,  there  being,  at  the  same  time,  a  deficiency 
in  pn^ssure  to  the  north  and  west  of  the  stonu-center  (see  description  of  No.  VIII).  On 
the  27th,  the  depression  moved  in  a  northeasterly  ti*ack,  beyond  Lake  Huron  into  Can- 
ada ;  during  the  progress  of  this  storm,  dangerous  winds  prevailed  along  the  Atlantic 
coast,  north,  of  Cape  Hatteras,  and  in  the  Lake  region. 

No.  XII. — This  is  probably  the  storm  reported  by  the  Princess  Beatrice  as  being  near' 
the  Leeward  Islands  on  the  23d,  24th,  and  25tli.  On  the  afternoon  of  the  28th,  in  the 
South  Atlantic  States,  there  was  a  decided  fall  of  pressure,  and  this  fall  taken  in  con- 
nection with  the  wind  directions  on  that  coast  indicated  a  stonn-cent^r  of  considerable 
energy  in  or  near  the  Gulf  Stream  and  east  of  Florida.  The  fall  of  the  barometer,  and 
the  backing  of  the  wind  along  the  Atlantic  coast,  shows  that  on  the  28th  and  29th 
this  storm  pursued  a  track  slightly  to  the  east  of  north  until  it  is  found  at  midnight  of 
the  29th  central  near  Halifax.    The  next  day  it  disappeared  beyond  Nova  Scotia. 

INTERNATIONAL  METEOROLOGY. 

Storms  at  *ea. — The  following  notes  of  storms  have  come  to  hand :  Sept.  13th,  26°  22* 
N.,  btP  54'  W.,  hurricane.  15th,  27c>  02'  N.,  31^  W.,  hunicane  lasting  until  7  a.  m.  of  the 
16th.  Itith,  27^  N.,  52°  W.,  hurricane.  22d,  Haiton  Island,  Formosa  Channel,  China, 
typhoon.  28th.  NE.  to  SE.  hurricane,  34^  02'  N.,  76<^  20'  W.  Oct.  6th,  off  Cape  Finis- 
terre,  SW.  hurricane.  Nov.  2d,  W.  hunicane  bO^  05'  N.,  21°  45'  W\  (>th,  t^rritic  north- 
west to  southeast  gale,  41^  N.,  64°  W. ;  northwest  hurricane,  49^  02'  N.,  32^  01'  W.  7th, 
hurficane,  49^  33'  N.,  36°  47'  W.  8th,  violent  gales  with  hurricane  squalls,  49^  15'  N.,  3iF 
02'  W. ;  47«^  21'  N.,  43°  34'  W. ;  46^  23'  N.,  35^  18'  W. ;  47^^  45'  N.,  33^  35'  W.  ;  49^  M  N., 
390  53'  W.  9th,  violent  gales  with  hurricane  squalls,  49°  04'  N.,  29'^  48'  W.  ;  47^  19^  N., 
330  38'  W. ;  490  18'  N.,  41^  19'  W.     10th,.hun-i(ane8,  46°  56'  N.,  43^  19'  W. ;  49°  33'  N., 

flag-man  shoald  be  sent  immediately  to  the  scene  of  the  wreck  to  open  communication  with  the  ship, 
or  vesaela  aiding,  and  promptly  forward  all  information  to  this  ottice.  Ser^^eant  Nayh>r — who  had  ^uoe 
to  scene  of  wreck  in  person,  carrying  medicines,  &c.— returned  to  Kittyhawk  at  6  p'.  m.,  and  forwwdtd 
to  this  office  a  report,  giving  all  information  he  had  obtaiue<l,  number  of  officers  and  men  saved,  kx. 
A  telegraph  station  was  opened,  before  daylight  of  next  day,  abreast  of  wreck,  where,  duiing  the  d^", 
fla^-comraunication  was  had  with  the  aiding  vessels. 

Fiom  that  time  there  has  been  a  telegrapnic  station  open  at  the  scene  of  the  wreck,  where  the  nnin- 
ber  of  messages  received,  relative  to  the  wreck,  up  to  i)ecember  11.  was  two  htmdreu  and  flfty-seven, 
And  sent  three  hundred  and  four.  During  the  severe  storm  then  experienced  on  that  coast,  and  since, 
the  telegraph  lines  of  the  Si^al  Service,  from  Norfolk  to  the  wreck,  continued  to  work.  The  sea-coaitt 
telegraph  of  the  Signal  Service  is  used  for  the  puii)0«e  of  transmitting  meteorological  obser^-atioos,  for 
connecting  life-saving  stations  or  lighthouses,  for  giving  notice  of  apprehendc-d  storms,  by  the  diB)4sT 
of  signals,  and  information  of  shipwrecks.  The  line  is  constnicteil  near  the  beach,  .so  that  a  telegraph- 
•tation  maj'  be  opened  abreast  of  any  wreck.  All  the  stntious  are  equlpp<Hl  with  all  that  Is  requirea  to 
Open  oommonlcation  with  ships  in  danger,  in  either  the  Signal  Service  or  International  code. 


REPORT   OP   THE   CHIEF   SIGNAL-OFFICER.  515 

22©  32^  W. ;  48^  28'  N.,  33°  26'  W.  11th,  gales  with  hurricane  aqnalls,  49^  14'  N.,  25^  37' 
W. ;  47-^  43'  N.,  36°  IC  \V. ;  54°  36'  N.,  30^  08'  W. ;  AiP  50'  N.,  16°  41'  W. ;  50^  45'  N., 
19^  l^*  W.;  49^  13'  N.,  16°  25'  W.  (lire-hall  exploded  close  to  ship  with  loud  report); 
48<^  N.,  26°  W.  14th,  hurricane,  37^  30'  N.,  18^  40'  W.  22d,  British  Isles,  gales,  high 
tides,  and  floods.    25th,  British  Isles,  strong  N£.  gale  and  floods. 

TEMPERATURE  OF  THE  AIR. 

In  general, — ^The  general  distribution  of  the  temperature  of  the  air  is  shown  by  the 
isotherms  on  chart  No.  II.  The  table  of  comparative  temperatures  in  the  left-hand 
comepof  same  chart  shows  the  temperature  of  the  month  to  have  been  unusually  high 
over  the  northern  section  of  the  country,  especially  in  Minnesota,  the  Lake  region. 
Middle  States,  and  New  England ;  about  normal  in  the  Lower  Missouri  Valley,  and 
below  normal  in  the  Gulf  States  and  Texas. 

Monthly  mean  temperatures  at  special  points  have  been  as  follows :  Mount  Washington, 
21c  and  Pike's  Peak  6^. 

Maximum  and  minimum  temperatures. — Maximum  temperatures  at  Signal  Service  sta- 
tions above  80°  are  reported  as  follows :  89°  at  Kev  West ;  86°  at  Los  Angeles  and  Fort 
Griffin;  85°  at  Laredo  ;  84° at  Ja<'ksonville ;  83° at  Wilmington ;  82°  at  Indianolaand 
Stockton ;  81°  at  Savannah,  Saint  Mark's,  Eagle  Pass,  and  80°  at  Charleston,  Tybee 
Island,  and  Brackettville.  Other  stations  than  those  of  the  Signal  Service  have  re- 
ported as  follows :  82°  Fort  BaiTancas,  Fla.,  Baton  Rouge  Barracks,  La. ;  85°  Saint  Au- 
gnstiue,  Fla. ;  87°  Houston,  Fla. 

Minimum  temperatures,  at  Signal  Service  stations,  below  zero :  — 28°  at  Pike's  Peak  ; 
— 18°  at  Denver ;  — 12°  at  Cheyenne ;  — 10°  at  North  Platte ;  —  6°  at  Bismarck ;  —  5°  at 
Yankton;  — 4°  at  Breckenridge  and  Pembina;  — 2°  at  Omaha;  — 1°  at  Mount  Wash- 
ington. 

At  stations  otherthan  those  of  the  Signal  Service :  — 2°,  Fort  Lamed  and  Great  Bend, 
Kans.,  Gutt^nburg  and  Tabor,  Iowa;  — 3°,  Fort  Lyon  and  Golden,  Colo.,  Norfolk  and 
Plattsburg,  Nebr. ;  — 4°,  Fort  Pembina,  Dak.,  Boonsboro'.  Iowa;  — 5°,  Fort  Hartsufl, 
Nebr. ;  —6°,  8.  Pueblo,  Colo.,  Neillsonville,  Miss. ;  —7°,  Fort  McPherson,  Nebr.,  Vail, 
Iowa;  — 8°  Fort  Rice:  — 9°,  Fort  Lincoln,  Dak.,  Colorado  Springs,  Colo.,  and  Nora 
Springs,  Iowa ;  — 10°,  Fort  Hayes,  Kans.,  Byron  and  Cresco,  Iowa ;  — 12°,  Fort-  Union, 
N.  Mex.,  Camp  Sheridan,  Nebr. ;  — 14°,  Camp  Brown,  N.  Y.,  Fort  Randall,  Dak. ;  — 16°, 
Sydney  Barracks,  Nebr, ;  —18°,  Fort  Steele,  N.  Y. ;  —22°,  Fort  Sanders,  N.  Y.,  and  at 
Fort  Garland,  Colo. 

Ranges  of  temperature. — Large  monthly  and  diurnal  ranjjes  have  been  respectively  as 
follows:  Denver,  monthly,  85^,  diurnal,  38°;  North  Platt<*,  78°  and  42°;  Dodge  City, 
71°  and  40° ;  Fort  Griffin,  71°  and  39° ;  Stockton,  68°  and  44° ;  Mason,  63°  and  38*^ : 
Yankton,  62°  and  30° ;  Bismarck,  62°  and  37°  ;  Pembina  and  Breckenridge,  58°  ana 
38° ;  Winnemucca,  50°  and  45°  ;  Knoxville,  51°  and  39°. 

The  smallest  ranges  have  been,  San  Francisco,  20°  and  14° ;  Kev  West,  35°  and  12° ; 
San  Diego,  31°  and  23° ;  Sacramento,  33°  and  27°;  Red  Bluff",  :M°  and  26°  ;  Thatcher's 
Island,  31°  and  22°;  Eastj^ort,  27°  and  26°;  Alpena,  36°  and  19°,  and  Escanai^a,  31° 
and  21°.  Small  daily  ranges  have  also  occurred  at  Galveston,  19°,  and  New  Orieans, 
Tybee,  Sandy  Hook,  and  New  York,  21°. 

Frosts  were  reported  on  nearly  every  day  during  the  month  in  the  following  sections  : 
Rocky  Monntain  region.  Northwest,  Lake  region  and  Ohio  Valley,  Middle  States,  and 
New  England.  In  the  following  States  fVosts  were  reported  as  follows:  Ist,  Texas, 
Sonth  Carolina;  3d,  North  Carolina,  Tennessee;  4th,  Alabama,  Georgia,  South  Caro- 
lina, North  Carolina,  Tennessee;  5th,  Texas,  North  Carolina;  6th,  Georgia,  North 
Carolina,  Tennessee ;  7th,  Louisiana,  Mississippi,  Georgia,  North  Carolina,  Tennessee, 
Texas;  9th,  Texas;  10th,  Texas,  Louisiana,  Georgia,  North  Can>lina,  Tennessee ;  11th, 
Texas,  Louisiana,  Alabama,  Mississippi,  Georgia,  Florida,  Sonth  Carolina,  North  Caro- 
lina, Tennessee ;  12th,  Texas,  Louisiana,  Alabama,  Mississippi,  Georgia,  Florida,  South 
Carolina,  North  Carolina,  Tennessee;  13th,  Alabama,  Mississippi,  Georgia,  Florida, 
Sonth  Carolina,  North  Carolina,  Tennessee ;  14th,  North  Carolina ;  19th,  North  Caro- 
Una,  Tennessee;  22d,  Texas,  Louisiana;  23d,  Louisiana;  24th,  Mississippi,  Florida; 
25th,  Texas,  Mississippi,  Georgia,  Florida;  26th,  Texas,  Louisiana,  Mississippi,  Georj^ia ; 
27th,  Texas,  Mississippi,  Tennessee ;  28th,  Texas,  Mississippi,  Georgia,  North  Carolina ; 
29th,  Texas,  Louisiana,  Mississippi,  Georgia,  North  Carolina,  Tennessee ;  30th,  Texas, 
Louisiana,  Alabama,  Mississippi,  Georgia,  Florida,  North  Carolina,  Tennessee. 

Ice. — Under  the  head  of  navigation  will  be  found  the  freezing  over  of  rivers.  In 
Dakota  and  Minnesota  the  surface  of  water  has  continued  frozeTi  throughout  most  of 
the  month;  elsewhere  ice  has  occurre<l  as  follows:  1st,  Louisiana,  Michigan,  Ohio, 
Virginia,  Now  Jersey;  2d,  Kansas;  lid,  Kansas,  Missouri,  Dlinois,  Indiana,  Ohio,  one- 
thim  inch ;  4th,  Kansas,  Michigan,  West  Virginia,  Maryland,  Pennsylvania,  New 
Jersey,  New  York,  Massachusetts;  5th,  Nebraska,  Kansas,  New  York;  6th,  Kansas,  I 
inch;*  Indian  Territory,  Texas,  one-eighth  inch  ;  Missouri,  Illinois.  Michigau,  Indiana, 
Ohio,  Kentucky,  Tennessee,  Virginia,  Maryland,  one-half  inch,  Pennsylvania,  one-half 
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inch,  New  York ;  7th,  Kentucky,  Tennessee,  South  Carolina,  North  Carolina,  one-tenth 
inch,  Virjnnia,  one-fourth  inch,  New  Jersey,  New  York,  oue-eljjhth  inch,  Conu«5Cticut, 
Rhode  Island;  8th,  New  York,  Connecticut;  9th,  Kansas,  Ohio;  10th»  Indian  Terri- 
tory, Texas,  Illinois,  Indiana,  Ohio ;  11th,  Kansas,  Texas,  Louisiana,  Indiana,  Ohio, 
Tennessee,  Mississippi,  Georgia,  North  Carolina ;  12th,  Texas,  Ohio,  North  Carolina, 
Pennsylvania,  New  Jei-sey,  New  York,  one-ei/ijhth  inch,  Connecticut ;  13th,  Illinois, 
Michigan,  Georgia,  North  Carolina;  14th,  Maine;  19th,  Pennsylvania,  Connecticut; 
20th,  Pennsylvania,  Connecticut,  New  Hampshire ;  2l8t,  South  Carolina,  New  Hamp- 
shire; 23d,  Texas;  27th,  Kansas,  Texas;  28th,  Texas,  Iowa,  Illinois;  29th,  Nebraska, 
Kansas,  Texas,  one-half  inch,  Iowa,  Louisiana,  2  inches,  Wisconsin,  Mississippi,  Ala- 
bama ;  30th,  Nebraska,  Kansas,  1^  inches,  Texas,  one-eighth  inch,  Iowa,  Wisconsin, 
Indiana,  2^  inches,  Ohio,  Alabama,  one-half  inch,  Georgia,  Florida,  three-aixteenths 
inch.  North  Carolina,  Virginia,  Connecticut. 

PRECIPITATION. 

In  generah — ^The  general  distribntion  of  rain  for  the  month  is  shown  on  chart  No. 
III.  The  table  in  tne  lower  left-hand  comer  gives  the  average  precipitation  in  ^m 
various  districts,  and  shows  a  large  excess  over  the  November  mean  iu  the  Golf  and 
Atlantic  States,  Lake  region,  and  Saint  Lawrence  Valley  and  a  deficiency  in  the  extreme 
Northwest,  where  most  of  the  precipitation  has  occuiTed  as  snow.  In  Oregon  thero 
has  also  been  a  large  excess.  Mostrof  the  precipitation  fell  as  heavy  rains,  as  will  be 
seen  by  the  following  list,  and  during  the  passage  of  the  storms  Nos.  I,  V,  and  VIIL 

Special  heavy  rains, — ^The  following  notable  cases  of  heavy  rains  have  been  reported: 
1st,  Belmont  Farm,  Tex.,  7  inches;  roint  Pleasant,  La.,  3.%  inches.  8th,  Point  Pleas- 
ant, La.,  6.80  inches;  Carlisle,  Pa.,  3  inches;  Charleston,  S.  C,  4.17  inches.  9th,  Mys- 
tic, Conn.,  3.20  inches;  Fall  River.  Mass..  3  inches;  Garrison,  N.  Y.  (8th,  9th),  3.64 
inches;  Mount  Washington,  N.  H.  (8th,  9th),  4.74  inches;  Colebrook,  Conn.  (8th, 9th), 
3.t>0  inches.  11th  and  12th,  San  Luis  Rey  Valley,  2.50  to  3.50  inches;  TemecnU,  3 
inches ;  on  the  Cigon,  3  inches.  17th,  Belmont  Farm,  Tex.  (16th,  17th),  4  inches,  ^h, 
New  Orleans,  La.  (19th,  20th),  3.06  inches;  Fort  Barrancas,  Fla.,  4.30  inches  in  7^ 
hours;  Point  Pleasant,  La.,  7.10  inches;  Fort  Sill,  Ind.  T.  (19th,  2ath),  3.85  inches. 
2l8t,  Augusta,  Ga.,  3.07  inches.  23d,  Spartanburg,  S.  C.  (2l8t,  23d),  3  inches;  States- 
ville,  N.  C.  (23d),  4.50  mches;  WytheviUe,  W.  Va.  (22d,  23d),  4.30  inches;  SmithviUe, 
N.  C.  (22d,  23d),  4.10  inches.  24th,  Mount  Solon,  Va.,  4.65  inches;  Sandy  Springs, 
Md.  (23d,  24th),  5  inches;  Boonsboro^.  Va.,  4.50  inches;  Dover,  Del.  (23d,  24th),  3.:» 
inches;  Owing's  Mills,  Md.  (23d,  24th),  3.81  inches;  Carlisle,  Pa.,  3.20  inches;  Soow- 
ville,  Va.  (2l8t,  24th),  3.50  inches;  Atlantic  City,  N.  J.,  3.09  inches;  Lynchburg,  Va. 
(22d  to  24th),  6.07  inches.  25th,  New  Market,  Md.,  Emmittsburg,  Md.,  3.78  inches 
(22d,  25th),  5.62  inches:  Fallston,  Md.  (24th,  25th),  4.50  inches;  Bamegat,  N.  J.  (24th, 
25th),  5.33  inches;  Milford,  Del.  (23d,  25th),  3.50  inches;  26th,  Mechanics'  Falls,  Me., 
3.47  inches;  Woodstock,  Md.,  3.51  inches;  Lawrence,  Mass.  (26th,  27th),  3.47  inches; 
Somerset,  Mass.  (25th,  26th),  2.99  inches;  Green  Castle,  Pa.  (22d,  26th),  3.92  inches; 
Fort  Preble,  Me.  (25th,  26th),  3.25  inches;  New  Bedford,  Mass.,  2.98  inches;  Boston, 
Mass.  (25th,  26th),  3.95  inches;  Portland,  Me.  (25th,  26th),  4.16  inches;  Woo<rs  HoU, 
Mass.  (25th,  26th),  3.55  inches;  Fall  River,  Mass.  (25th,  26th),  2.98  inches;  Aubnm, 
N.  H.  (25th,  26th),  4  inches.  27th,  West  Waterville,  Me.,  3  inches;  Waltham,  Mass. 
(25th.  27th),  4.46  inches ;  Orono,  Me.  (26th,  27th ),  2.60  inches ;  Cornish,  Me. ,  4.08  inches : 
Gardiner,  Me.  (26th,  27th),  3.80  inches;  Mount  Washington,  N.  H.  (26th,  27th),  4.8D 
inches;  Standish,  Me.  (25th,  27thX  4.41  inches;  Milton,  Mass.  (26th,  27th),  3  inches. 

Large  monthly  rainfalls. — The  followifig  stations  report  large  monthly  rainfalls:  Point 
Pleasant,  La.,  20.89  inches;  Mount  Washington,  17.56  inches;  Cape  Lookout,  N.  C, 
12.23  inches;  Portland,  Oreg.,  12.45;  New  Market  and  FalUton,  Md,,  over  10  inches; 
Boston  and  Lynchburg,  9.65  inches;  Woodstock,  Md.,  9.83  inches;  Emniitsboi^,  Md., 
9.94  inches;  Sandy  Springs,  Md.,  9.75  inches. 

Small  monthly  rainfalls, — ^The  following  stations  report  little  or  no  rain :  Pioche,  Nev., 
none;  Sidney  Barracks,  Nebr.,  none:  San  Diego,  Cal.,  .06  inch;  Fort  Wallace,  Kaus., 
.06  inch;  Fort  Sanders,  N.  Y.,  .09  inch;  Camp  Brown,  N.  Y.,  .18  inch;  Fort  Lyon, 
Colo.,  .14  inch;  Fort  Lamed,  Kans.,  .20  inch;  Rio  Grande,  Tex.,  .13  inch;  Eagle  Pass, 
Tex.,  .25  inch ;  Breckenridge,  Minn.,  .29  inch ;  North  Platte,  Nebr.,  .30  inch ;  Bismarck, 
Dak.,  .40  inch. 

Floods. — Special  heavy  floods  followed  the  rains  of  the  24th  and  25th,  accompanying 
storm  No.  VIII,  on  Chart  No.  I,  during  its  northward  course  from  South  Carolina  to 
West  Virginia.  The  following  items  will  serve  to  give  some  idea  of  the  severity  of 
these  floods:  The  Savannah  River  reached  its  maximum  height,  23  feet  10  inches,  at 
Augusta,  about  7  p.  m.  of  the  23d.  when  the  lower  portion  of  tne  city  was  flooded ; 
Chervis  and  Hom^s  Creeks  were  liigher  than  ever  before  recorded.  Fishing  Creek, 
York  County,  South  Carolina,  ^^ highest  water  ever  known";  train  wrecked.  The 
Roanoke  River^  at  Weldon,  N.  C,  rose  6  feet  9  inches  higher  than  highest  water-mark 
known,  sweeping  away  two  railroad-bridges.    The  Dan  River,  at  Danville,  Va., 
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"within  one  foot  of  highest  water-mark  ever  known **;  Little  and  Big  Sandy  Rivers 
"higher  than  ever  known."  In  Pittsylvania  and  Henr>'  Counties,  Virginia,  and  Cas- 
well and  Rockini^hani  Counties,  North  Carolina,  the  streams  all  overflowed,  doing  im- 
mense damage;  m  Fall  Creek,  "every  bridge  swept  away."  The  James  River,  at 
Buchanan,  rose  6  feet  hif^her  than  during  the  freshet  of  1842;  the  railroad  lumber- 
house,  which  was  several  teet  above  the  high  water  of  1842,  was  swept  away ;  immense 
dauiage  was  done  to  the  James  River  and  Kanawha  Canal.  At  Lynchburg,  the  water 
reached  within  3  feet  of  the  great  freshet  of  1870,  the  maximum  of  flood  being  33  feet; 
the  Amherst  and  two  other  bridges  were  swept  away.  At  Richmond,  at  10  p.  m.  of 
the  25th,  the  river  rose  24  feet  7  inches  above  onlinary  high  tide,  or  2  feet  1  inch  above 
high-wat4jr  mark  of  1870;  the  river,  which  is  here  usually  about  200  yards  wide,  was 
now  from  2  to  3  miles  wide,  flooding  the  whole  river-front  of  the  city  to  the  hous*>-tops. 
The  city  of  Manchester,  opposite  Richmond,  was  nearly  half  under  water.  The  Ri- 
vanna.  North  Anna,  and  Jacksons  Rivers  "all  as  high  as  1870,"  the  Rivanna  causing 
great  4lamage  at  Charlottesville.  The  Rappahannock,  at  lYedericksburg,  rose  22  feet 
above  ordinary  water.  The  North  Branch  of  the  Potomac,  at  Piedmont,  was  stated  to 
be  higher  than  since  1810:  along  the  course  of  the  South  Branch  immense  damage  was 
done.  At  the  junction  ot  the  Potomac  and  Shenandoah,  on  the  25th,  at  3  p.  m.,  both 
rivers  were  26  feet  above  low- water  mark,  or  3  feet  higher  than  in  1870.  Considerable 
damage  was  done  in  all  these  valleys.  Conococheaque  Creek,  rising  in  South  Mount- 
ain, Franklin  County,  Pennsylvania,  rose  4  feet  higher  than  highest  water-mark  known, 
or  15  feet  above  ordinary  level,  at  Chambersburg,  at  midnight  of  the  24th,  doing  con- 
siderable damage.  In  Washington,  Baltimore,  and  Philadeli>hia,  the  wharves  and 
streets  along  the  river-banks  were  submerged.  In  Georgetown,  D.  C,  at  7  p.  m.  of 
the  24th,  the  Potomac  was  3  leet  and  9  inches  below  level  of  wharf  at  foot  of  Wash- 
ington street ;  and  at  1  a.  m.  of  the  26th,  when  the  highest  point  was  reached,  it  was 

6  feet  and  half  an  inch  above  the  wharf.  In  Maine,  severe  freshets  also  occurred  on  the 
26th,  in  the  Passumpsic,  Androscoggin,  and  Kennebec  Rivers. 

Hail  occurred  on  the  1st,  Illinois;  2d,  Ohio;  3d,  New  York,  Iowa;  6th,  Idaho  Ter- 
ritory; 10th,  Coimecticut;  13th,  Kansas;  15th,  Alabama;  16th,  Illinois,  Massachu- 
setts, Texas;  17th,  Massachusetts,  Pennsylvania;  2:ki,  Kansas,  Idaho  Territory;  24th, 
Kansas;  26th,  Tennessee;  27th,  Massachusetts,  Indiana;  28th,  Pennsylvania;  30th, 
Nebraska. 

Snow. — During  the  month,  snow  fell  as  follows:  From  the  1st  to  the  10th,  16th  to 
19th,  and  27th  to  30th,  snow  fell  over  the  entire  coimtry  from  Wyoming  and  Colorado 
eastward  over  the  Northwest  and  Lake  region  to  New  England.  From  the  5th  to  the 
11th,  occasional  snow  fell  in  Nevada,  Utah,  New  Mexico,  Texas,  Indian  Territory, 
Missouri,  North  Carolina,  Maryland,  and  New  Jersey ;  from  the  13th  to  the  18th  in 
Nevada,  New  Mexico;  from  the  21st  to  27th,  in  Idaho,  Nevada,  and  New  Mexico;  and 
from  29th  to  30th,  in  Indian  Territory,  Tennessee,  Kentucky,  West  Virginia,  North 
Carolina,  Virginia,  Maryland,  New  Jersey.  At  the  end  of  the  month,  the  depth  of 
snow  was  reported  as  follows:  Summit  of  Mount  Washington,  18  inches;  Pike's  Peak, 
12  inches;  in  Wisconsin,  from  1  to  13  inches;  in  New  York  and  New  Jersey,  from  ^  to 
8  inches;  in  Michigan  and  Pennsylvania,  ^i-ob  inches;  in  Nebraska,  Dakota,  Minne- 
sota, Iowa,  and  Illinois,  1-10  to  4  inches;  in  Wyoming,  Colorado,  Kansas,  Indiana, 
Vermont,  and  Maine,  1-10  to  2  inches;  in  Ohio,  1-20  to  Jinch;  West  Virginia,  1-10; 
Virginia,  ^  inch. 

Raintf  dayn, — The  number  of  days  on  which  rain  has  fallen,  as  recorded  by  the  Signal- 
Service  observers,  ranges  as  follows:  New  England,  11  to  17;  Middle  Atlantic  States, 
11  to  14;  South  Atlantic  States,  9  to  14;  East  Gulf  States,  12  to  16;  West  Gulf  States, 

7  to  10;  Tennessee  and  Ohio  Valley,  12  to  18;  Missouri  Valley,  11  to  17;  Upper  Missis- 
sippi Valley,  13  to  19;  Upper  Lake  region,  11  to  20;  Lower  Lake  region,  16  to  22; 
Rocky  Mountain  stations,  3  to  9;  California,  0  to  8;  Oregon,  13  to  23. 

Cloudy  days. — Tlie  number  of  cloudy  days  reported  during  the  month  by  voluntary 
observers  and  Army  surgeons  ranges  about  as  follows:  New  England,  5  to  21 ;  Middle 
Atlantic  States,  5  to  22;  South  Atlantic  States,  3  to  11;  East  Gulf  States,  7  to  16; 
West  Gulf  States,  2  to  18;  Tennessee  and  Ohio  Valley,  2  to  19;  Lower  Missouri  Valley, 
2  to  17;  Upper  Mississippi  Valley,  2  to  19;  Upper  Lake  region,  7  to  18;  Lower  Lake 
region,  5  to  19;  Rocky  Mountain  stations,  4  to  12;  California,  1  to  17. 

RELATIVE  HUMIDITY. 


64  to  73;  Lower  Lakes,  66  to  78;  Upper  Lake^,  70  to  82;  Upper  Mississippi  Valley,  67 
to  80;  Lower  Missouri  Valley,  67  to  74;  California  coast,  55  to  75;  Sacramento  Valley, 
70  to  74.  High  stations  report  the  following  average  percentages,  not  coiTected  for 
altitude:  Cheyenne,  65;  Denver,  49;  Mount  Washington,  SS]  Pike's  Peak,  63;  Salt 
Lake  City,  55;  Santa  F6,  49;  Winuemucca,  64. 
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WINDS. 

In  qeneraU — The  prevailing  winds  at  Signal  Service  ntations  are  shown  by  the  arrows 
on  Chart  No.  II,  from  which  it  will  be  seen  that  northwesterly  or  nortlierly  winds  have 
generally  prevailed  over  the  entire  conntry,  except  in  the  Lake  region,  where  they  have 
been  westerly  or  sontherly,  along  the  Sonth  Atlantic  and  East  Gnlf  coasts,  where  they 
liave  been  more  northeasterly,  and  in  Oregon  and  Idaho,  where  they  have  been  sontherly. 

Total  movements, — The  largest  total  movements  have  been  as  follows:  Pike's  Peak, 
18,131  miles;  Cape  May,  14,360;  Sandy  Hook,  13,619;  Cape  Lookont,  13,29rt;  Kitty- 
hawk,  12,239;  Barnegat,  11,958;  Cape  Hatteras,  11,099;  Cape  Henrv,  11,026;  Dodge 
City,  11,060;  Indianola,  11,081;  Thatcher's  Island,  11,670;  Bi-eckenridge,  10,713;  North 
Platte,  10,;i6.5;  Sandusky,  10,  KW.  On  Mount  Washington  the  total  movement  is  not 
recorded,  but  hurricane  winds  prevailed  continuously  from  the  2d  to  the  9th,  fi-om  the 
12tli  to  tlie  19th,  and  again  on  the  26th  and  27th,  velocities  of  120  miles  per  hour  being 
frequently  recorded. 

The  least  movements  have  been  as  follows:  La  Mesilla,  N.  M.,  1,146  mile«;  Roeeburg, 
Oreg.,  2,006;  Visalia,  Cal.,  1,301;  Bois^  City,  Idaho,  2,793;  Lynchburg,  2,633;  and 
Augusta,  3,2:i:i. 

The  highest  velocities  in  miles  per  hour  have  been  as  follows:  Mount  Washington, 
N.W.,  132  miles  on  the  12th;  Pike's  Peak,  N.,  80,  29th;  Wood's  HoU,  8.,  64,  and  New 
London,  S.W.,  63,  on  the  2d;  Bismarck,  N.,  60,  26th;  Bulfalo,  W.,  60,  2d;  Cape  Look- 
out, S.E.,  60,  on  the  8th  and  24th;  Escanaba,  N.,  60,  8th;  North  Platte,  N.W.,  62, 8th; 
Philadelphia,  E.,  60,  24th. 

Local  storms,  tomadoesy  tfc,  as  distinct  from  extended  storm-areas,  have  occurred  as 
follows:  November  2,  at  Mattewan,  on  the  Hudson,  buildings  were  blown  down;  at 
Winslow,  Seaside,  Heightstown,  and  Coney  Island,  N.  J.,  and  Brooklyn,  N.  Y.,  con- 
siderable damage  was  done  to  buildings;  a  southeast  tornado  was  reported  at  Long 
Branch;  almost  a  hurricane  at  Newport;  Fall  River,  Mass.,  violent  cyclone;  Trenton, 
N.  J.,  at  2  p.  m.,  a  "territic  squall  occurred,  which  swept  before  it  trees,  fences,  tele- 
graph wires,  &.c.,  and  did  considerable  damage  to  buildings;  several  houses  were 
blown  down,  and  others  unroofed."  Hamilton  Square,  N.  J.,  shortly  after  3  o'clock  iu 
the  afternoon,  the  wind,  which  had  been  severe  all  jday,  terminated  in  a  hurricane; 
it  struck  the  village  in  the  southwest  and  passed  to  the  northeast,  scattering  destruction 
in  its  path ;  it  seemed  to  be  only  a  few  hundred  yariis  in  width,  and  lasted  only  a  few 
minntes;  considerable  damage  was  done  t4)  buildings,  &c.  18th,  Burton,  Washinj^^jn 
County,  Texas,  severe  wind-storm  at  7  p.  ra. ;  a  two-story  frame  building  blown  mto 
fragments.  On  the  16th,  at  Red  Bluff,  Cal.,  after  a  severe  thunder-storm  attended  hy 
hail,  a  water-spout  was  observed,  preceded  by  a  low,  rumbling  noise ;  the  stream  of 
water  was  distinctly  visible  and  continued  for  about  15  minutes,  when  it  gradually 
disappeared.  This  occurred  over  the  open  country,  and  caused  a  stream  of  water  10 
to  15  leet  deep  in  a  ravine  where  water  is  unknown  except  during  heavy  rains. 

VERIB-ICATIONS. 

Indications, — ^The  detailed  comparison  of  the  tri-daily  weather  indications,  with  the 
telegraphic  reports  for  the  succeeding  twenty-four  hours,  shows  a  general  percentage 
of  omissions  of  0.3  per  cent,  and  of  verifications  of  87.2  per  cent.  The  percentages  of 
verifications  for  the  four  elements  have  been:  Weather,  90.9;  wind,  83.3;  tempera- 
ture, 89.2;  barometpr,  85.3.  The  percentages  of  verifications  by  geographical  dis- 
tricts have  been :  New  England,  90.0 ;  Middle  Atlantic  States,  86.8 ;  South  Atlantic 
States,  85.0;  East  Gulf  States,  86.7;  West  Gulf  States,  87.6;  Lower  Lake  Region, 
85.7 ;  tipper  Lake  Region,  87.6 ;  Tennessee  aiid  the  Ohio  Valley,  88.6 ;  Upper  Mis- 
sissippi Valley,  86.7 ;  Lower  Missouri  Valley,  87.2. 

Of  the  3,588  predictions  that  have  been  made,  77,  or  2.2  per  cent.,  are  considered  to 
have  entirely  failed  ;  105,  or  2.8  per  cent.,  were  one-fourth  verified ;  387,  or  10.8  per 
cent.,  were  half  verified;  397,  or  11.0  per  cent.,  were  three-fourths  verified;  2,622,  or 
72.8  per  cent.,  were  fully  verified,  so  far  as  can  be  judged  from  the  weather  maps. 

Cautionary  signals, — During  the  past  month  251  cautionary  signals  have  been  dis- 
played at  47  stations  on  the  Gulf  and  Atlantic  coasts  and  on  the  lakes,  of  which  219, 
or  87.2  per  cent.,  were  reported  verified  within  100  miles  of  the  station.  Two  signals 
were  ordered  up  "  late"  aud  one  was  ordered  down  too  soon.  Forty-eight  cases  of 
high  winds,  wnere  no  signals  were  displayed,  have  also  been  reported  from  the»e 
stations. 

Sunsets. — ^The  characteristics  of  the  sky,  as  indicative  of  approaching  fairorfonl 
weather,  have  been  observed  daily  at  all  regular  Signal  Service  stations.  Reports 
from  102  stations  show  63  blank  or,  doubtful  cases ;  for  the  remaining  2,997  cases, 
2,515,  or  83.9  per  cent.,  were  followed  by  the  anticipated  weather . 

NAVIGATION. 

stages  of  water  in  rivers. — In  the  table  on  chart  No.  Ill  are  given  the  highest  and 
lowest  readings  on  the  Signal  Service  river-gauges,  and  dates  of  same,  from  which  ii 
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will  be  seen  thiit  the  rivers  generally  rose  towards  the  end  of  the  month,  the  highest 
reaiiings  occnrring  from  the  23d  to  the  30th.  With  regard  to  the  close  of  navigation 
on  rivers  and  lakes,  the  following  notes  are  to  hand :  Red  River  of  the  North  was 
frozen  over  at  Pembina  on  the  5th,  and  navigation  north  of  Pembina  was  generally 
clewed  after  the  9th,  but  at  end  of  mouth  the  river  was  reported  still  open  at  several 
places.  Lake  Superior,  November  12,  steamer  Ontario  sailed  from  Duluth  on  her  last 
trip ;  28th,  Marquette,  last  vessel  of  season  left.  Missouri  River,  Bismarck,  8th, 
heavy  ice  in  river,  navigation  about  closed  on  the  Upper  Missouri ;  28th,  navigation 
closed  at  Bismarck;  29th,  river  frozen  over;  Yankton,  11th,  ice  in  river,  29th,  frozen 
over;  Omaha,  tWth^  floating  ice  commenced  to  gorge  above  bridge;  Atchison,  Kans., 
30th,  ice  gorge — ^river  closed;  Leavenworth,  29tn,  river  filled  with  floating  ice, 
partially  frozen  over.  Upper  Mississippi,  Saiat  Paul,  6th,  floating  ico,  27th,  closed, 
30th,  frozen  over;  La  Crosse,  26th,  floating  ice,  navigation  closed;  Dubuque,  29th. 
floating  ice,  30th,  river  gorged;  Davenport  and  Burlington,  29th,  floating  ice  fir^t  of 
season,  30th,  navigation  closed ;  Keokuk,  29th,  floating  ice,  canal  frozen  over,  30th, 
river  full  of  floating  ice.  Dlinois  River,  La  Salle,  30th,  river  and  canal  frozen  over. 
Rock  River,  III.,  at  Kockford,  6th,  frozen  over.  Lake  Ontario,  Rochester,  2l8t,  navi- 
gation closed.  Red  River,  Shreveport,  navigation  during  entire  mouth  good  for 
largest  boats. 

Special  high  tides  have  prevailed  throughout  the  month  along  the  Atlantic  coast. 
November  2,  Ocean  Beach,  N.  J.,  inundated  and  high  tides  were  reported  generally 
from  New  Jersey  to  Maine;  at  Providence,  R.  I.,  and  New  London,  Conn.,  trains  were 
delayed  and  damage  done  to  shipping;  at  East^ort,  Me.,  the  wharves  were  damaged. 
Portsmouth,  N.  C,  reports  remarkably  high  tides  throughout  the  month.  Buffalo, 
November  2,  high  tide,  flooding  lower  portion  of  city.  Chicago,  November  8,  lake 
front  much  damaged  by  high  tides;  boat-houses  demolished  and  several  schooners 
wrecked. 

Spedal  river  reports, — ^The  channel  of  the  Missouri  River  at  Omaha  still  continues  to 
approach  the  Nebraska  shore. 

TEMPERATURE  OF   WATER. 

In  general. — ^The  temperatures  of  water,  as  observed  in  rivers  and  harbors,  are  shown 
on  the  chart  No.  III. 

Maximum  and  minimum  temperatures, — ^The  highest  maxima  have  been  :  84°.2  at  Key 
West;  73^  at  Galveston ;  71^.5  at  Charleston;  71°  at  Jacksonville';  70^  at  Saint  Mark's 
and  Shreveport.  The  lowest  minima  have  been :  30^  at  Saint  Paul ;  31  at  Keokuk 
and  La  Crosse ;  32°  at  Yankton  and  Omaha ;  33°  at  Alpena ;  34°  at  Sandusky  and 
Toledo  ;  36°  at  Chicago,  Detriot,  Grand  Haven,  Marquette,  and  Saint  Louis. 

Ranges  of  temperature. — The  least  ranges  have  been :  3°.5  at  Eastport ;  4°.5  at  Balti- 
more; 6°  at  Wilmington  and  Portland,  Me..  7°.5  at  New  York.  The  largest  ranges 
have  been:  25°  at  Galveston;  22°  aC  Keokuk;  19°  at  Toledo  and  Augusta;  18°  at 
Sandusky  and  Savannah. 

MISCELLANEOUS    PHENOMENA. 

9 

Birds, — Blackbirds  were  seen  at  Mount  Sterling,  III.,  6th,  flying  at  New  Smyrna, 
Fla.,  23d  ;  millions  made  their  appearance  at  Decatur,  Ala.,  firom  14th  to  17th;  seen 
at  Oregon,  Mo.,  5th,  8th,  12th,  flymc  NE.  9th,  Stoalloics,  last  seen  at  Somerset,  Mass., 
8th.  Snow-MrdSf  seen  flying  about  New  Bedford,  Mass.,  6th.  Crows^  flying  S.  Belle- 
fontaine.  Iowa,  lOth.  Pelicans,  flying  SW.  Indianola,  10th.  Blue-birds,  were  seen  at 
New  Bedford,  Mass.,  4th.  Cranes,  flying  S.,  Baxter  Springs,  Kan.,  5th ;  Clear  Creek, 
Neb.,  2d;  Fayette,  Miss.,  10th;  Fayette^^Miss.,  2d.    Robins,  last  heard.  Fort  Madiaon, 

Iowa,  ^ "  "    '  '  " 

Ducks, 

in. 

at  Fall  River.  Mass.r26th.  Geese,  flying  S.,  Empire  City,  Kan.,  1st ;  Boonsboro,  Iowa, 
3d ;  Cresswell,  Kan.,  3d ;  Guttenburg,  Iowa,  5th ;  Baxter  Springs,  Kan.,  6th ;  Montioello, 
Iowa,  23d;  large  flocks.  New  London,  Conn.,  10th;  Springfield,  Mass.,  16th;  Cape 
Lookout,  N.  C,  20th;  Davenport,  Iowa,  4th;  Vicksburg,  Miss.,  9th;  Corsicana,  Tex., 
9th  ;  Mechanics'  Falls,  Me.,  7th;  Fall  River,  Mass.,  14th  ;  Clear  Creek,  Nebr.,  2d,  5th, 
8th,  14th, 29th ;  Hulmesville, Pa., 26th;  Chepachet,  R.  I.,  17;  BelmontFarm, Tex.,  10th; 
Woodstock,  Ver.,  10th;  New  Bedford,  Massu,  14th;  N.  Southington,  Conn.,  10th; 
Walde,  Tex.,  28th;  Oregon,  Me.,  18th ;  plentiful  at  Milford,  Ind..  10th  to  22d;  flying 
about  Mount  Desert,  Me.,  10th.  Geese,  flying  NW.,  Mount  Sterling,  III.,  16th;  NE., 
Oregon,  Mo.,  4th;  E.,  Nashville,  Tenn.,  2r>th;  SE.,  Visalia,  Cal.,  5th. 

Insects, — Butterflies,  flying  al>out  3d,  Saint  Meinrad,  Ind.  Butterflies,  seen  at  Alto 
Yista,  Va.,  15th.  Grasshoppers,  seen  at  Hulmeville,  Pa.,  15th.  Frogs,  singing  at  Mil- 
fold,  Ind.,  10th  to  22d. 

Botanical,— Dandelions  in  bloom.  Freehold,  N.  J.,  29th;  Tioga,  Pa.,  29th.  Hedges 
green  at  Independence,  Kan.,  5th.    Strawberries  in  bloom,  Index>endeuco,  Kan.,  5th^ 
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Sweet  com  matured  planted  August  5,  New  Bedford,  Maas.,  5th.  Rmbs  in  bloom  in  tlie 
garden,  New  Badford,  Mass.,  16th.  Fiolets  in  bloom,  New  Bedford,  Mas8.,  29l;h.  Bm» 
and  pear  in  bloom  the  second  time.  Lettuce  the  second  crop,  Wappinger's  Falls,  N.  Y., 
{kl.  Sirmcberrks  in  bloom,  5th,  and  violets  and  whortleberriee  on  the  15th,  Alto  Vista, 
Va. 

Polar  bands  on  the  24th,  Nashville,  Tenn.;  11th,  17th,  Guttenburg,  Iowa;  3d,  16th, 
17th,  23d,  26th,  Tabor,  Iowa;  5th,  13th,  17th,  2Sth,  Gardiner,  Me.;  9th,  Northport^ 
Mich.;  4th,  28th,  Wytheville,  Va.;  18th,  Vicksburg,  Miss. 

Smoke. — ^7th,  New  London,  Conn. :  18th,  Augusta,  Ga. ;  17th,  Rochester,  N.  Y. ;  lat, 
Detroit,  Mich. ;  11th,  12th,  13th,  and  14th.  Bismarck,  Dak.;  23d,  Saint  Paul,  Minn. ;  2d 
and  10th,  Salt  Lake  City,  Utah ;  14th  and  16th,  Fort  Gibson,  Ind.  T. ;  13th,  14th,  15th, 
16th,  17th,  and  23d,  Fort  Sill,  Ind.  T. ;  1st,  8th,  24th,  and  30th,  Sacramento,  Cal. 

Prairiefires.—^th,  Bismarck,  Dak. :  5th,  9th,  26th,  27th,  and  28th,  Dodge  City,  Kan. ; 
5th,  7th.  9th,  10th,  12th,  14th  to  I8th,  22d  and  23d,  Fort  Sill,  Ind.  T. ;  16th,  Fort  Lyon, 
Cal. ;  6th,  Fort  Pembina,  Dak. ;  11th,  Fort  Lamed,  Kans. ;  Ist  to  12th,  14th  to  17th,  21«t 
to  27th,  Creswell,  Kans. ;  26th,  27th,  Eagle  Piws,  Tex. 

Eartltqtmkes  have  been  reported  as  follows:  on  the  4th,  earthquake  shocks  were  felt 
over  an  extensive  area,  including  New  York,  New  England,  and  a  portion  of  Canada,  as 
follows:  In  New  York,  at  Albany,  1.55  to  2  a.  m.,  two  distinct  shocks,  noise  qaite 
loud,  ceilings  cracked  :  Palermo,  2  a.  ra.,  severe  shock  ;  Adams,  2  a.  m.,  shock  lasting 
one  minute;  Geneva,  2  a.  m.,  light  shock;  Dudley  Observatory,  1.53  a.  m.,  sever^ 
shocks  lasting  40",  first  shook  lasted  10"  and  after  an  interval  of  30''  another  lighter 
one  was  felt ;  Antwerp,  shock  buildings,  and  was  accompanied  by  a  roaring  sound, 
movement  from  SW. ;  Saratoga,  shock  most  severe  on  west  side  of  village,  dishes, 
windows,  and  mirrors  broken ;  previous  to  shock  wind  blowing  almost  a  gale ;  it  then 
suddenly  ceased,  aud  for  several  seconds  the  silence  was  painfully  quiet,  similar  to 
that  which  usually  precedes  a  cyclone;  after  the  shock  the  wind  rose  again ;  Aubom, 
vibrations  lasting  several  seconds;  damage  done  to  window  panes  and  china  :  ceiling 
of  house  cracked ;  Troy,  atmosphere  after  the  shock  became  very  close,  with  slight 
sulphurous  odor;  Watertown,  2  a.  m.,  shock  accompanied  by  low  rumbling  sounds; 
Plattsburg  Barracks.  1.55  a.  m.,  slight  shock,  lasting  15",  W.  to  E. ;  Madison  Bar- 
racks, 2  a.  m.,  shock  lasting  15"  N.  to  S. :  Cambridge,  1.55  a.  m.,  slight  shock,  lasting  a 
few  seconds ;  people  awakened  aud  buildings  shaken ;  Glen's  Falls,  Lake  Gc^orge  and 
Schuylervillc,  2  a.  m.,  slight  shock,  with  loud  rumbling  noise,  shaking  buildings  and 
breaking  crockery;  at  Utica,  and  along  the  Utica  and  Black  River  Railroad,  2  a.  m., 
distinct  shocks;  Whitehall,  2  a.  m.,  severe  shock;  many  ceilings  were  cracked; 
Ogdensburg,  2  a.  m.,  heavy  shock,  passing  W.  to  £.,  lasting  over  one  minute; 
Cape  Vincent,  windows  and  glasses  shaken ;  at  Port  Henry,  An  Sable  Forks,  Clay- 
ton, Morristown,  Carthage,  and  Louisville,  shocks  were  distinctly  felt.  Canada, 
Montreal,  1.49  a.  m.,  severe  shock,  lasting  20";  motion  W.  io  £. ;  buildings 
trembled  violently;  monuments  swayed  perceptibly;  Saint  John's,  Qnel>ec,  1.55  a. 
m. ;  several  shocks,  lasting  10",  course  W.  to  E.,  shaking  buildings  and  upsetting  fur- 
niture; Bay  of  Quinte  district,  shock  distinctly  felt.  Connecticut:  New  London, 
vibrations  lasting  40"  to  1',  froia  W.  to  E. ;  Hartfonl,  1.56  a.  ni.,  waves  ran  E.  and  W. ; 
vibrations  were  about  two  in  a  second,  and  continued  4  or  5";  Windsor,  1.55  a.  m., 
vibrations  continuing  several  seccmds ;  waves  longitudinally  N.  and  S.  Vermont :  Bur- 
lington, 2  a.  m.,  three  distinct  shocks,  lasting  2^",  accompanied  by  sonnd  like  distant 
thunder ;  direction  a  little  N.  of  N£.  The  water  in  Mallet's  Bay,  Lake  Champlain,  is 
said  to  have  risen  2  feet  during  the  night;  Woodstock,  1.50  a.  m.,  light  shock  ;  Mont- 
pelier,  people  awakened  by  several  shocks,  lasting  15".  New  Hampshire :  Lebanan, 
shock  lasted  40" ;  buildings  shaken  and  bells  rung.  Massachusetts :  Springfield,  shock 
felt  at  2  a.  m.,  lasting  several  seconds  from  NE.  to  SW. ;  Northampton,  glass  and  fur- 
niture broken,  and  people  awakened ;  Amherst,  1  a.  m.,  slight  shock.  Nebraska :  14th, 
Kearney  Junction,  11.40  a.  m.,  distinct  shock  lasting  15".  On  the  15th,  in  Colorado, 
at  Julesburg,  1.50  a.  m.,  shock  causing  buildings  to  tremble,  and  accompanied  by  a 
low  rumbling  sound,  lasting  one  minute.  Dakota:  Yankton  11.38  a.  ni.,  severest 
earthquake  ever  felt  in  the  valley,  some  buildings  tipped  perceptibly  and  glass  was 
broken,  Ia8ting20".  Morrist-own,  11.45  a.  m.,  slight  shock  Nt  to  S.  Olivet,  11.45  a.  m., 
slight.    Fort>  Randall,  11.40  a.  ro.,  shock  lasting  one  minute,  and  Springfield,  severe 

vibrations 
three  dw- 
Grand  Isl- 
and^ slight  shock,  lasting  a  few  seconds ;  North  Platte,  11.15  a.  m.,  two  distinct  shocks, 
lasting  20',  having  an  interval  of  5".  houses  rocked  perceptibly,  school-house  shook  so 
badly  as  to  cause  a  stampede,  one  wall  was  cracked,  also  wall  of  court-house,  printing 
cases  were  overturned ;  Lincoln,  11.30  a.  m.,  two  distinct  shocks  about  10"  apart,  build- 
ings rocked  perceptibly,  shock  produced  a  peculiar  sickening  sensation :  West  Point, 
11.40  a.  m.,  two  distinct  shocks,  seeuie<l  to  be  from  NW.  to  SW.,  builaings  swayed, 
windows  rattled,  &c. ;  Sutton,  11.40  a.  m.,  shock  very  sensibly  felt ;  Alkali,  11.50  aim., 
Blight  shock,  lasting  about  one  minute,  motion  N.  to  8. ;  Clarks,  11.36  a.  in.,  shock 
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plainly  felt,  lasting  nearly  one  minnte,  rocked  bnildincs  quite  perceptibly ;  Tremont, 
11.45  a.  m.,  severe  shock,' rocked  court-house  and  hotel  quite  perceptibly  ;  Columbus, 
11.40  a.  m.,  severe  shock,  lasting  30",  from  N.  to  S.,  court -honse  split  in  nine  places, 
school- house  walls  badly  rent,  causing  a  panic  among  the  occupants,  clock  at  the  depot 
stopped  at  11.40  a.  m. ;  Big  Springs,  shock  lasted  about  thirty  seconds,  from  N.  to  S. ; 
Potter,  11.35  a.  m.,  shock  lasted  two  minutes,  shook  windows  and  doors  of  depot; 
O^alalla,  about  noon,  distinct  shock,  lasting  two  minutes ;  Sidney,  bet.  11  and  12  a.  in., 
slight  shock,  causing  buildings  to  tremble:  Fort  McPherson,  11.34  a.  m.,  shock  lasting 
10^;  Fort  Hartsuff,  shock  lasting  15",  SW.  to  NE.;  De  Sota,  12.30  p.  m.,  accompa- 
nied by  rnmbling  sound ;  Genoa,  11.30  a.  m.,  shock.  Kansas:  Topeka,  12.10  p.  m., 
severe  shock,  a  building  seemed  to  move  from  N.  to  S. ;  Atchison,  noon,  several  dis- 
tinct shocks.  Iowa:  Iowa  City,  12.30  p.m.,  severe  earthquake  shock.  Council  Bluffs, 
about  11.45  a.  m.,  quick,  successive  shocks  from  NW.  to  SE. ;  lasting  two  minutes ; 
brick  building  threatened;  people  ran  into  the  streets  for  safety.  Boon,  12.30  p.  m., 
slight  shock,  lasting  a  few  seconds.  Ogden,  2.20  p.  m.,  slight  shock.  Denison,  Ford 
County,  12.11  p.  m.,  two  vibrations  from  NE.  to  SW. ;  felt  mostly  in  brick  buildings ; 
chandeliers  vibrated  several  inches.  Sioux  City,  about  11.30  a.  m.,  severe  shocks,  last- 
ing 15  seconds,  creating  a  panic  among  the  people  in  Saint  Mary's  Church  and  the 
High  School  building ;  one  of  the  walls  in  the  High  School  building  was  cracked. 
Dubnqne,  11  a.  m.,  shght  shock.  Logan,  lasting  several  seconds  and  shaking  build- 
ings. Tabor,  11.45  a.  m.,  30"  to  40" ;  shaking  buildings.  Boonsboro',  12.08  a.  m., 
slight  shock.  Monticello,  noon,  slight  shock.  Missouri :  Saint  Joseph,  about  noon, 
slight  but  distinct  shock.  Wisconsin :  La  Crosse,  11.10  a.  m.,  slight  earthquake  shock ; 
felt  by  persons  in  upper  rooms;  lasting  3".  Albert  Lea  and  Winnebago  City,  3  p.  m., 
slight  earthquake  shock  felt.  On  the  16th,  in  Nebraska,  at  Camp  Sheridan,  11.19  a. 
m-,  lasting  20",  wave  N.  and  S.  Tennessee  :  Knoxville,  2.38  a.  m.,  violent  eai*thqnake 
shock  frx>m  SW.  to  N. ;  lasting  abont  one  minute.  North  Carolina :  Murphy,  2.45  a. 
m.,  shock,  lasting  15",  from  W.  to  E.  Independence,  10.50  a.  m..  shock  lasting  40"; 
shaking  buildings.  On  the  24th,  California,  Red  Bluff,  two  shocks,  6.30  and  6.50  a. 
m. ;  the  first  one  lasting  20"  and  having  a  motion  from  E.  to  W.  San  Francisco,  6 
a.  m.,  slight  shock. 

Zodiactu  light  was  observed  as  follows :  4th,  25th,  and  30th,  Savannah,  Ga. ;  26th, 
Tybee  Island,  Ga. ;  3d,  6th,  7th,  11th,  I2th,  16th  to  20th,  Saint  Mary's  Home,  Indiana ; 
3d,  4th,  6th,  7th,  30th,  Cambridge,  Mass. ;  14th,  Waterburg,  N.  Y. 

Meteors  were  observed  on  the  1st,  Connecticut,  Maryland,  Massachusetts,  New  York, 
Vermont ;  2d,  California,  Kansas,  Maryland,  Missouri,  New  York,  Pennsylvania ;  3d, 
Illinois,  Iowa,  Maryland,  Missouri,  Ohio ;  4th,  Maryland,  Massachusetts ;  6th,  Mary- 
land, Massachusetts,  New  Jersey ;  7th,  Pennsylvania,  Maine ;  9th,  Massachusetts ;  10th, 
Illinois,  New  York.  Georgia;  11th,  Massachusetts,  Dakota:  12th,  Maryland;  13th, 
Connecticut,  Maryland,  Mississippi,  New  Jersey,  New  York,  Indiana,  Idaho;  14th, 
New  York ;  15th,  Missouri,  New  Jersey ;  16th,  Missouri ;  17th,  Mississippi ;  19t.h,  Mary- 
land ;  20th,  Maryland,  North  Carolina;  22d,  Missouri;  2M,  Illinois,  Virginia;  25th, 
Louisiana,  New  York;  26th,  Maryland;  27th,  Georgia;  28th,  Iowa,  Missouri,  Now  Jer- 
sey, New  York,  Idaho ;  30th,  Kansas,  New  York,  California. 

At  Richmond,  Va.,  on  the  21st,  4.35  p.  m.,  local  time,  a  large  and  brilliant  meteor, 
pear-shaped  in  form,  about  one-eighth  the  size  of  a  full  moon,  and  resembling  a  large 
drop  of  melted  iron,  made  its  appearance.  It  was  first  seen  in  the  southwest,  at  an 
elevation  of  about  45° ;  it  then  moved  downward  about  25^,  and  disappeared.  After 
loavinc:  its  first  position,  it  appeared  as  a  thin,  straight,  and  brilliant  line,  subsequently 
expanding  into  a  zigzag  cloud.  At  Flushing,  N.  J.,  on  the  15th,  3  a.  m.,  local  time,  70 
meteors  appeared  in  30  minutes. 

OPTICAL  PHENOMENA. 

Solar  haJo9  were  observed  as  follows :  1st,  Delaware,  Maryland ;  2d,  Texas,  Califor 
nia;  3d,  Nebraska;  4th,  Indiana,  Maryland,  Massachusetts,  New  Jersey,  Ohio,  Rhode 
Island ;  5th,  California ;  6th,  Florida,  California ;  7th,  Indiana,  Michigan,  Ohio ;  8th, 
Maine,  Massachusetts,  Rhode  Island,  California;  9th,  California;  10th,  Ohio;  11th, 
Illinois,  Texas,  California;  12th,  Louisiana;  13th,  Illinois,  Iowa,  Mississippi,  Connec- 
ticut ;  14th,  Indiana,  Maine,  New  Jersey,  Ohio,  Connecticut,  Virginia,  Kentucky,  West 
Virginia,  California ;  15th,  Connecticut,  Delaware,  Massachusetts,  New  Hampshire, 
New  Jersey,  North  Carolina,  Texas,  Rhode  Island,  Georgia ;  16th,  Illinois,  Indiana  ; 
17th,  Maine,  New  Hampshire;  18th,  Illinois,  Nebraska;  19th,  Connecticut,  New  York, 
Tennessee,  Rhode  Island,  South  Carolina ;  20th,  Illinois,  Indiana,  Ohio,  California ; 
2l8t,  Maryland,  Pennsylvania,  Virginia,  Colorado,  California ;  22d,  Iowa.  Louisiana, 
Mississippi,  New  Jersey,  Alabama,  New  Hampshire,  California:  23d,  Calitomia ;  24th, 
Dakota,  Khode  Island,'  Connecticut ;  25th,  Kansas,  South  Carolina,  Georgia ;  27th,  Ne- 
braska, Rhode  Island,  Connecticut,  Colorado;  28th,  Connecticut,  Dakota;  29th,  Da- 
kota, Illinois,  Iowa,  Kansas,  Nebraska;  30th,  California. 
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Lunar  halos. — 9th,  Minnesota,  Nebraska;  10th,  Minnesota;  11th,  Minnesota,  Mi»- 
sonri,  Califoriiia,  Texas^  Louisiana;  12th,  Connecticat,  Minnesota,  Missonri,  Nebraska, 
Texas,  Iowa;  13th,  Maine,  Connectient,  Michigan,  Ohio,  Minnesota,  West  Virs^uia, 
Texas,  California.  Idaho,  Louisiana,  Illinois,  New  Jersey,  Pennsylvania ;  14th,  Maine, 
New  Hampshire,  Massachusetts,  Rhode  Island,  Connecticut,  New  Jersey,  Pennsylvania, 
Mar^^land,  Virginia,  New  York,  Minnesota,  Dakota,  West  Virginia,  Texas,  California, 
Louisiana,  Alabama,  Delaware,  North  Carolina,  Ohio;  15th,  Massachusetts,  Rhode 
Island,  Connecticut,  New  Jersey,  Pennsylvania,  Virginia,  North  Carolina,  South  Caro- 
lina, Georgia,  Wisconsin,  Minnesota,^  California,  Texas,  Louisiana,  Alabama,  Florida, 
Delaware,  Iowa,  Maryland,  Nebraska ;  16th,  Maine,  New  Hampshire,  Massachusetts 
Florida,  Ohio,  Minnesota,  Missouri,  California,  Nebraska,  Texas,  Indiana,  Michigan, 
New  Jersey,  Ohio ;  17th,  California,  Maine,  Connecticut,  Pennsylvania,  North  Carolina, 
Kentucky,  Missouri,  Nebraska,  Texas,  Alabama,  Illinois,  Iowa;  18th,  Connectient, 
North  Carolina,  Ohio,  Dakota,  California,  Texas,  Idaho,  Louisiana,  Alabama,  Illinois, 
Iowa,  Utah;  lyth,  Maine,  Connecticut,  North  Carolina,  Virginia,  Georgia,  Florida, 
Tennessee,  Texas,  California,  Illinois,  Massachusetts,  New  Jersey,  New  York,  Ohio, 
Pennsylvania,  Utah ;  20th,  North  Cai-olina,  South  Carolina,  Michigan,  Ohio,  Texa«, 
California,  Idaho,  Indiana,  Massachusetts,  Utah,  Virginia,  Wisconsin ;  21st,  Maine, 
New  Hampshire,  Massachusetts,  Rhode  Island,  Connecticut,  Virginia,  Kansas,  Ne- 
braska, New  Mexico,  Idaho,  Louisiana,  Alabama,  California,  Delaware,  Indiana,  Iowa, 
Maryland,  Missouri,  New  York ;  22d,  Maine,  Massachusetts,  Rhode  Island,  Minnesota, 
Dakota,  Iowa,  Missouri,  Nebraska,  Kansas,Califomia,  Texas,  Iowa ;  23d,  Maine,  New 
Hampshire,  Massachusetts,  Connecticut,  New  Jersey,  Iowa,  Nebraska,  Kansas,  Iowa, 
Vermont ;  24th,  Iowa,  Dakota,  Texas,  Idaho,  Kansas,  New  Jersey ;  25th,  Virginia,  Illi- 
nois; 26th,  Iowa,  New  York;  27th,  Georgia,  Nebraska,  Indiana,  New  Jersey;  29tb, 
Idaho. 

Mirage  was  observed  on  the  3d,  Connecticut ;  7th,  Connecticut ;  9th,  Georgia ;  11th, 
Connecticut;  13th,  Connecticut;  15th,  North  Carolina;  17th,  Massachusetts;  20th, 
Connecticut ;  21st,  Connecticut ;  26th,  Georgia. 

SOLAR  PHENOMENA. 

Sun  spots, — The  following  observations,  made  by  D.  P.  Todd,  upon  the  spots  of  the 
sun,  have  been  kindly  communicated  by  Rear-Admiral  John  Rodgers,  U.  S.  N.,  Super- 
intendent of  the  Naval  Observatory : 
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Professor  Hinriohs,  of  the  Iowa  weather  service,  states  that  at  Iowa  City  "  largo 
sun  spots  were  seen  on  the  3d,  15th,  and  23d." 
Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brigadier  General  {Brevet  Asrigned),  Chief  Signal  Officer,  U.  8,  A, 
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Paper  33. 
MONTHLY  WEATHER  REVIEW,  DECEMBER,  1877. 

INTRODUCTION. 

In  compiling  the  present  review  the  following  data,  received  np  to  Jannarj'  I4th, 
have  been  made  nse  of,  viz,  the  regular  tri-daily  weather  charts,  containing  the  data 
of  the  aimultaneons  observationH  taken  at  one  hundred  and  twenty-eight  Signal-Ser- 
vice stations  and  twelve  Canadian  stations ;  nronthly  journals  and  means  from  one 
hundred  and  thirty-four  of  the  former,  and  means  from  thirteen  of  the  latter ;  two 
hundred  and  thirty  eight  monthly  reports  from  volunteer  observers ;  forty-two  monthly 
reports  from  United  States  Army  post-surgeons ;  marine  records ;  reliable  newspa])er 
extracts;  special  reports.  The  most  noticeable  features  for  the  month  are,  the  severe 
storms  Nos.  II  and  XV ;  the  small  number  of  high-pressure  areas ;  the  high  average 
temperatures  for  all  the  districts;  the  heavy  rains  accompanying  storms  Nos.  II,  XI, 
and  XV ;  few  auroras ;  frequency  of  lunar  halos  during  the  middle  of  the  month. 

BAROMETRIC  PRESSURE. 

In  general, — A  comparison  of  the  isobarometric  curves  on  Chart  No.  II  with  the  aver- 
age for  December,  for  a  number  of  years,  shows  the  following,  viz,  for  the  present 
month  the  pressure,  as  reduced  to  sea-level,  has  averaged  slightly  below  that  for  a 
number  of  years  along  the  Pacific  coast,  in  Utah,  at  Key  West,  in  the  Upper  Missis- 
sippi and  Lower  Missouri  Valleys,  and  at  Breckenridge  0.11  of  an  incn.  For  the 
Upper  Lake  region,  Ohio  Valley,  Tennessee  and  West  Gulf  States,  it  vaiies  from 
slightly  below  to  slightly  above.  In  the  East  Qulf  and  Atlantic  States  and  Lower 
Lskke  region,  it  averages  above,  at  Oswego  and  Burlington,  about  0.11  of  an  inch. 

The  local  barometric  ranges  for  the  month  have  been  as  follows :  Ixirgo — Norfolk,  1.50 
inch  ;  Eastport,  1.47 ;  Ca])e  Henry,  1.45  ;  Atlantic  City,  Cape  May,  and  Cape  Lookout, 
1.41;  Wood^s  HoU,  1.40;  Newport,  1.35;  Boston  and  New  London,  1.34;  Bamegat, 
1.33;  Portland,  Me.,  Thatcher's  Island,  Wilmington,  and  Smithville,  1,'M);  and  from 
New  England  to  Eastern  Tennessee  and  northern  portions  of  Alabama,  Georgia,  and 
South  Carolina,  the  range  has  exceeded  1.20.  Small — ^Los  Angeles,  0.61  inch ;  Visalia, 
Cal.,  0.62;  Santa  Fd,  0.63;  Pioche,  Nev.,  0.65;  San  Francisco,  0.66;  Salt  Lake  City, 
0.6t* ;  Key  West,  0.70 ;  Sacramento  and  Pike's  Peak,  0.73 ;  Cheyenne,  0.76 ;  Denver, 
0.79;  Red  Bluff,  Cal.,  0.80;  Winnemucca,  Nov.,  and  Boise  City,  Idaho,  0.81;  Jacks- 
boro',  Tex.,  0.82;  Fort  Gibson  and  Toledo,  0.86;  Shreveport,  0.88;  Indianapolis  and 
Chicago,  0.89. 

Areas  of  high  pressure. — Of  these  six  have  been  traced  and  are  described.  This  nnm- 
ber  is  smaller  than  is  usual  for  the  month  of  December,  and  to  which  fact  can  1>e 
partly  attributed  the  high  average  temperatures  in  the  different  districts.  Two,  Nos. 
IV  and  V,  crossed  the  country  north  of  the  lakes,  and  were  accompanied  in  New  York 
and  New  England  by  severe,  cold  weather.  Four  t4>ok  a  southerly  path,  producing 
high  northwesterly  winds  and  gales  as  they  advanced  south  and  eastward  frx)m  the 
Rocky  Mountain  region,  and  in  the  Gulf  States  '^  northers. '^ 

No.  I. — At  7.35  a.  m.,  Washington  time,  of  the  1st,  this  high-pressure  area  (described 
as  No.  VI  in  the  November  re>'iew),  covered  the  Southwest ;  barometer,  30.48  inches  at 
Shreveport,  and  0.41  inch  above  the  normal  at  Indianola.  Excepting  the  southern 
portions  of  Texas  and  Florida,  and  from  California  to  the  western  nart  of  Washington 
Territory,  the  minimum  temperature  had  fallen  below  freezing  the  preceding  night 
over  the  whole  country,  and,  below  zero  from  Southeastern  Dakota  to  the  Red  River 
of  the  North  Valley.  During  the  day  clear  weather  generally  prevailed  over  the 
country  east  of  the  Rocky  Mountains,  excepting  light  snows  from  the  Ohio  and  Upper 
Mississippi  Valleys  to  the  lakes.  A  second  high-pressure  area  advanced  southeast- 
ward toward  New  York  and  New  England,  and  united  with  it  at  night.  Morning 
of  the  2d  the  barometer  was  highest,  S).54  inches  at  Cairo,  with  the  barometric  ridge 
extending  frrom  Louisiana  northeastward  over  the  Middle  States  to  Northern  New 
England.  Brisk  to  high  northerly  winds  were  produced  fix)m  the  New  Jersey  to  the 
North  Carolina  coasts  during  the  day,  but  with  generally  clear  weather.  By  naoniing 
of  the  M  the  central  highest  pressure  had  moved  to  the  North  Carolina  coast,  30.60 
at  Norfolk,  and  0.48  inch  above  the  normal  at  Kittyhawk,  N.  C,  with  continued  cold 
and  clear  weather  in  the  Middle  and  New  England  States,  but  rising  temperature 
thence  south  and  westward.  During  the  3d  and  4th  it  gradually  disappeared  off  the 
North  Carolina  coast,  in  advance  of  storm  No.  II. 

No.  II. — ^Dnring  the  3d  it  was  observed  along  the  Pacific  coast,  succeeding  low 
pressure  No.  I.  By  morning  of  the  4th  the  barometer  at  Portland,  Oreg.,  was  reported 
as  30.55  and  0.42  above  the  normal.  Moving  south  and  eastwanl  during  the  aay,  it 
reached  from  Arizona  and  New  Mexico  to  Eastern  Washington  Territory  and  Montana 
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on  the  morning  of  the  5th,  0.32  above  the  normal  at  Salt  Lake  City.  Northerly  galee 
exteudeil  southward  on  the  4th  and  5th  from  Wyoming  and  Dakota  to  the  Wefit  Golf 
States;  maximum  velocities,  Cheyenne,  NW.  34;  Pike's  Peak, NE. 55 ;  North  Platte, 
N W.  72 ;  Denver,  N.  60 ;  Dodge  City,  N.  44 ;  Fort  Sill,  NW,  42 ;  Omaha  and  Denison, 
N W.  36 ;  Indianola,  N.  46 ;  and  Galveston.  NW.  43  miles  fiier  hour.  At  7.35  a.  m.  of 
the  6th  it  was  central  in  Western  Texas ;  nighest  30.65  at  Brownsville,  with  temper- 
atures below  freezing,  except  on  the  immediate  coast.  Morning  of  the  7th  isobar 
30.50,  included  the  Gulf  States,  Tennessee,  and  the  larger  portion  of  the  Soath  At- 
lantic States.  During  the  7th,  as  low-pressure  area  No.  Ill  passed  eastiward,  this 
high  area  moved  westward,  united  with  a  sclcond,  and  the  following  morning  re-ached 
from  Southern  Dakota  to  Louisiana  and  Mississippi.  At  7.35  a.  m.  of  the  9th  the 
highest  covered  Tennessee,  30.51  at  Knoxville.  but  0.37  above  the  normal  at  Detroit 
and  Cleveland.  Brisk  to  high  northerly  winus  were  produced  from  the  New  Jersey 
to  the  North  Carolina  coasts ;  at  Kittyhawk,  N.  40 ;  Cape  May,  NW.  36 ;  and  Sandy 
Hook,  NW.  35.  In  advance  of  low  pressure  No.  IV,  it  moved  eastward,  and  later 
southward.  It  was  central  over  Soutn  Carolina  on  the  morning  of  the  lOth,  over  the 
central  Gulf  States  on  the  11th,  12th,  and  13th,  after  which  it  &st  its  identity.  It  is 
quite  probable  that  during  the  nights  of  the  7th  and  10th  its  effect  was  increased  by 
high-pressure  areas,  which  advanced  from  the  west  or  northwest  and  united  with  it, 
as  shown  by  the  barometric  deviations  from  the  normals. 

No.  III. — Apparently  advanced  southeastward  over  Montana  and  Dakot-a,  during 
the  12th,  toward  New  Mexico  and  Texas.  On  the  morning  of  the  13th  the  highest 
reached  from  Dakota  to  Northern  Texas  and  New  Mexico,  0.41  inch  above  normal 
at  North  Platte,  with  cold,  clear  weather.  At  7.35  a.  m.,  14th,  isobar  30.50  inclnded 
the  Ohio  Valley  region,  with  very  generally  cold,  clear  weather  in  the  districts  east 
of  the  Rocky  Mountains,  excepting  occasional  lignt  rains  in  Southern  Texas.  In  con- 
nection with  storm  No.  YI,  north  to  west  gales  were  produced  the  13th  and  14th  frt>iii 
the  Lower  Lakes  to  the  Atlantic  coast,  as  far  south  as  North  Carolina.  Morning  of 
the  15th  the  highest,  30.50,  was  central  in  the  Carolinas.  As  low  pressure  No.  Y-II 
progressed  eastward,  it  moved  southwestward  over  the  East  Gulf  States  by  the  follow- 
ing morning,  and  with  diminished  pressure.  Diuing  the  16th,  17th,  and  Idth,  it 
gradually  disappeared  in  that  district. 

No.  IV. — It  first  became  perceptible  on  the  afternoon  of  the  16th  in  Manitoba  by  a 
sudden  rise  in  the  baromet>er  and  winds  shifting  to  cold  northerly.  It  rapidly  extended 
southeastward  on  the  17th,  with  cold  northerly  winds,  NE.  32  miles  at  Duluth,  and 
generally  clear  weather.  By  the  morning  of  the  Idth  it  was  central  north  of  New 
York ;  highest  barometer  30.73  at  Kingston,  Canada,  and  0.60  above  the  normal  at 
Burlington.  In  the  Saint  Lawrence  Valley  the  temperature  fell  to  about  10^  Fahr., 
and  the  isotherm  20^  included  Nova  Scotia  and  the  larger  portion  of  New  England 
and  New  York.  Afternoon  of  the  18th  the  pressure  rose  0.74  above  the  normal  at 
Eastport.  Brisk  and  high  northerly  winds  accompanied  its  advance  in  the  Lower 
Lake  region.  Saint  Lawrence  Valley,  and  New  England,  and  high  northwest  veering 
to  northeast  winds  frx)m  New  Jersey  to  North  Carolina ;  maximum  velocities,  Oswego, 
N.  32 ;  Quebec,  NW.  high ;  Eastport,  N.  33 ;  Thatcher's  Island,  NE.  36 ;  Sandy  Hook, 
NE.  33;  Cape  May,  NE.  32;  Cape  Henry,  NE.  34;  and  Kittyhawk,  NE.  31  miles. 
Morning  of  the  19th  isobar  30.50  reached  from  the  Middle  Atlantic  coast  to  Nova 
Scotia.  During  the  day  it  apparently  progressed  southwestward  along  the  coast,  bat 
with  decreased  pressure,  under  the  influence  of  a  minor  depression  passing  eastward 
north  of  the  Saint  Lawrence  Valley. 

No.  V. — ^At  midnight  of  the  19th  the  pressure  was  observed  increasing  at  the  stations 
along  Lake  Huron.  Morning  of  the  20th  it  was  central  northeast  of  that  lake ;  high- 
est 30.43  at  Rockliffe,  Canada.  By  midnight  isobar  30.60  included  the  Ottawa  and 
Saint  Lawrence  Valleys,  and  northern  portion  of  New  England.  At  7.35  a.  m.,  2l8t, 
the  barometer  at  Father  Point,  Canada,  read  30.74,  and  the  minimum  temperature  at 
0^.  Brisk  to  high  northerly  winds  accompanied  its  advance  in  the  Saint  Lawrence 
Valley  and  New  England  in  conjunction  with  low  pressure  No.  X,  and  extended  as 
northeasterly  winds  to  the  Middle  Atlantic  and  North  Carolina  coasts.  The  barom- 
eter at  Eastport  was  0.70  inch  above  the  normal  afternoon  of  the  21st.  During  the 
night  the  temperature  fell  below  zero  in  New  Brunswick.  The  pressure  continued 
highest  over  the  Saint  Lawrence  Valley  on  the  22d,  23d,  and  24th,  but  decreased  in 
advance  of  storms  Nos.  XIL  XIII,  and  XIV. 

No.  VI. — During  the  24th  the  pressure  rose  somewhat  above  the  normal  from 
Montana  and  Dakota  to  Utah  and  Western  Kansas.  By  morning  of  the  25th  the 
highest  was  probably  north  of  Dakota,  and  continued  so  during  the  ^th  and  27th.  A 
storm  was  crossing  thd  Rocky  Mountain  region  from  California,  and  Nos.  XII  and  XIII 
were  in  the  Southern  States.  At  7.35  a.  m.  of  the  ^th  the  barometer  was  high  and 
considerably  above  the  normal  from  the  Saint  Lawrence  Valley  to  Lake  Superior,  and 
from  Dakota  to  Utah,  Oregon,  and  Washington  Territory,  but  still  highest  in  Mani- 
toba, and  increasing  to  30.46  at  Fort  Garry  by  midnight.  As  storm  No.  XV  advanced 
northeastward,  this  high  area  moved  southward.    It  was  central  over  Dakota  and 


■   1 


L8 


B-^XHERMAP. 


't-^^.^ 


^.I*..- 


' T  =    «— 1  J 


r 


h 


!        I 


/ 


M 


,v» 


I 


****, 


'^^ 


AV 


ZS  ^.       «*• 


Na 


»1 
II. 
JII. 
ItT. 

I     n. 

I  te 

xn 

!    txii 

fxii 

I   JET 
ITm 


18 


DIVISION  OF  TTLCCRAMS  ANDREPOF 
ISOBARS,  ISOTHERMS  ASh 


Xu«r  KiifflkiMl 

MM'lla  AUaiiHe  Htmtmt 
Mourlt  AlliMillc  ^CM. 

Ouir  HtkiM 1... 

LoMTM*  l^ke  ruicton 
UmMH*  IjmIm  iwioti . . 
OtiM  vMllay  aiid  'Hnii 
~~l5t(|«!r  MI)Ml<w|»|>i  vnll^jr 
l^nwrvr^HiMOuri  v«llejr . . 
UpiMT  MiMoiirt sailor. . 

Koeky  MoanUliw  aUtloiu. 


N»,II, 


[IXniKR  >IAI». 


Il 


1.9 


I 


No.  Ill 


' 


I  ! 


.4ii. 


BEPORT  OF  THE  CHIEF   SIGNAL-OFFICER.  525 

kM  on  the  raoming  of  the  30th,  with  temperatures  below  zero  in  Wjoming, 
lod  Western  Nebrattka,  and  below  freezing  ae  far  southward  as  the  interior  ot 
The  following  morning  isobar  30.3()  included  the  country  from  Texas  to  8outh- 
kota,  and  at  midnight  the  highest  was  central  in  Texas.  During  the  28th  and 
eh  northerly  winds  and  gales  extended  southward  from  Nebraska  and  Kansas 
Texas  coast  as  a  severe  *'  norther/'  and  to  Florida  and  Cuba  by  the  30th ;  Dodge 
36 ;  North  Platte,  Fort  Gibson  and  Denison  N.  28.  At  Indianola  extraordinary 
le  was  pproduced. 

fo/  lowpmature, — Of  these  fifteen  are  described,  allof  which  have  been  charted 
int.    Broken  lines  indicate  tbe  probable  paths  of  the  centers  of  the  disturb- 
By  means  of  the  deviations  of  the  barometric  readings  as  corrected  for  tem- 
V  and  inatromental  error,  from  the  means  for  the  month  and  the  observation 
m.,  4.^  p.  m.,  and  11  p.  m.,  Washington  time),  these  areas  of  low  pressure  can 
ed  across  the  elevated  conn  try  between  tbe  Pacific  coast  and  Mississippi  Valley. 
,  DC,  XI,  XII,  XIII,  and  XV  were  accompanied  by  heavy  rains  and  occasional 
r-«toTnis.     The  most  severe  were  Nos.  II  and  XV. 
.—During  the  l&t  this  low-pressure  area  apmmred  in  Manitoba,  and  passed  east- 

0  the  north  of  the  Lake  region  on  the  2d.  The  3d  light  snows  fell  in  the  Saint 
lee  Valley,  but  the  center  of  the  depression  was  at  some  distance  to  the  north- 
ind  therefore  not  charte<l. 

1— The  storm  can  be  traced  to  the  Pacific  coast.  On  the  1st  rain  wasoccasion- 
pofted  £rom  California  to  Washington  Territory.  On  the  2d  and  3d  light  rains 
nr  fell  in  Arizona,  Utah,  and  New  Mexico,  with  brisk  and  occasionally  high 
on  Pike's  Peak,  HW,  56,  and  at  San  Diego,  N.  30,  the  2d.  Morning  of  the  3d 
enitral  north  of  Santa  F^.  By  midnight  the  rain  area  had  extended  to  the  Mis- 
i  Valley,  with  increasing  southeasterly  winds,  but  changing  to  snow  in  Western 
ka  and  Kansas,  with  high  northwesterly  winds.  Its  course,  previously  south- 
id,  during  the  day  was  northeastward  towanl  the  Upper  Lakes.  At  Dodge 
id  NcHTth  Platte,  the  barometer  fell  0.40  of  an  inch  below  the  normal.  Thunder- 
oecurred  in  Texas,  Indian  Territory,  and  Kansas.  During  the  4th  rainy 
r  extended  to  the  Atlantic  coast,  with  occasional  thunder-storms  in  Illinois  and 
n:  snow  fell  from  Nebraska  to  Dakota  and  Manitoba;  clearing  weather  was 
4  from  Texas  to  Southern  Nebraska,  with  brisk  and  high  west  to  north  winds ; 
rtnl  pressure  continued  diminishing,  falling  0.72  below  the  normal  at  La  Crosse. 
k  occasional  thunder-storms  were  reported  from  Kentucky,  Tennessee,  and 
L   The  center  passed  into  Canada,  with  a  barometric  tix^ugh  extending  south- 

1  the  Gulf,  to  the  eastward  of  which  rainy  weather  and  southerly  gales  veering 
ieriy  prevailed  ;  to  the  westward,  brisk  and  high  west  to  north  winds,  with  the 
ning  into  light  snow  as  far  south  as  Tennessee.  High  pressure  rapidly  suc- 
t  it,  a  **  nor&er  "  was  produced  along  the  Gulf  coast,  reaching  Key  West  on  the 
\j  morning  of  the  6th  it  was  centrsd  over  or  north  of  the  mouth  of  the  Saint 
lee,  with  still  lower  central  pressure,  29.07,  at  Father  Point.  During  the  day 
ed  to  Newfoundland,  followecl  by  northwesterlv  gales  and  cold,  clearing  weather, 
frequent  snows  from  the  Lakes  to  Northern  ^ew  England.  Cautionary  signals 
rdeiW  to  be  displayed  in  its  advance  on  the  2d  at  Indianola  and  Galveston ;  3d,  at 
,Kew  Orleans,  and  Upper  Lake  stations;  4th,  Lower  Lake  stations ;  5th,  along 
tire  Atlantic  coast  from  Eastport  to  Key  West,  and  at  Saint  Mark^s.  They  were 
d  at  aU  stations  except  Saint  Mark's,  Baltimore,  Detroit,  Port  Huron,  Alpena, 
ricago.  The  following  maximum  wind  velocities  in  miles  i>er  hour,  with  direc- 
bmr  the  dangerous  character  of  the  storm  :  Indianola,  N.  46 ;  Galveston,  NW. 
7  West,  N.  30;  Charleston,  8.34;  Sraithville,  S.  50;  Cape  Lookout,  S.  60; 
Hatteras  and  Kittvhawk,  S.  44;  Sandv  Hook,  S.  36  and  W.  48;  Wood's  Holl, 
>;  Thatcher's  Ishmd,  S.  40  and  W.  36;  Eastport,  S.  39 ;  Mount  Washington,  NW. 
iSalo,  W.  48;  Cleveland,  W.  35;  Milwaukee,  8W.  36;  Duluth,  NE.  40;  Bis- 
,NW.  48;  Breckenridge,  N.  36:  Yankton,  NW.  35;  Saint  Louis,  W.  36;  Omaha 
enison,  NW.  36  miles.  Along  the  New  England  coast,  and  at  Grand  Haven  and 
ton,  steamers  were  forced  ti)  seek  shelter.  Warnings  were  also  sent  on  the  4th 
t  Canadian  stations  on  Georgian  Bay,  Lake  Huron,  and  Lake  Erie ;  5th,  for 
n  lake  Erie,  in  the  Saint  Lawrence  Valley,  and  along  the  coasts  of  New  Bnms- 
ttd  Nova  Scotia ;  6th,  for  Newfoundland. 

IIL — Although  the  center  of  this  disturbance  moved  eastward  at  some  distance 
BOTth  of  the  Signal-Service  stations,  yet  it  can  be  traced  to  the  Pacific  coast. 
f  tbe  5th  falling  barometer,  southerly  winds  and  rainy  weather  prevailed  in 
iB|[i:ton  Territory  and  Oregon,  with  the  center  of  the  storm  to  the  northward. 
1 6th  it  approacned  Manitoba.  The  7th  light  snows  occasionally  fell  from  North- 
A  Dakota  to  the  Lakes,  with  fresh  and  brisk  southerly  winds  veering  to  west- 
Ad  northwest.  During  the  8th  and  9th  it  disappeared  over  the  Gulf  of  Saint 
QKe.  accompanied  by  light  snows  from  the  Lake  region  eastward.  Not  any  sig- 
»«re  displayed  during  its  progress.    The  following  high  winds  occurred  on  the 
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7th:  Bismarck,  NW.  36  miles;  Milwaukee,  SW.  27;  Grand  Haven,  N\V.  36;  Sandnsky, 
W.  28;  Buffalo,  SW.  32;  8th,  Sandy  Hook,  W.  28;  Thatcher'8  Island,  \V.  32. 

No.  IV. — Like  the  preceding  this  was  first  felt  in  Washington  Territory  and  Oregon 
on  the  8th,  where  rainy  weather  prevaile<l,  with  the  presstire  slightly  below  the  normal. 
In  the  Northwest  the  barometer  fell  quite  rapidly,  and  was  lowest  on  the  aft-emoon  of 
the  9th  in  Northeastern  Dakota,  with  high  southerly  winds  in  the  Upper  Mississippi 
Valley.  Its  progress  was  then  eastward  and  northeastwanl  into  Canacia  on  the  lOtL 
A  barometric  trotigh  formed  toward  the  New  England  coast.  Frequent  light  snows 
fell  in  the  Lake  region  and  New  England,  with  fresh  to  brisk  southerly  winds  veering 
to  westerly,  except  northeasterly  in  Maine,  but  it  lost  its  identity  as  the  following 
storm  approached.  Cautionary  signals  were  ordered  on  the  10th  at  Cape  May,  Sandy 
Hook,  and  along  the  New  England  coast,  but  not  justilied,  except  at  Eastport,  N.  28; 
Thatcher's  Island,  NW.  -36. 

No.  V. — After  the  preceding  had  passed  eastward,  the  pressure  again  began  to  dimin- 
ish in  Washington  Territory  and  Oregon,  with  continued  rain,  on  the  9th.  Afternoon 
of  the  10th  it  was  central  in  Manitoba,  with  rain.  By  referring  to  the  chart  it  will 
be  seen  that  its  movement  was  very  rapid  and  southeastward  to  the  coast  of  Maine 
during  the  10th  and  11th,  thence  northeastward.  From  Southern  New  England  to 
Lake  Ontario  light  rains  and  fresh  to  brisk  southerly,  veering  to  westerly,  winds  ac- 
companied it,  but  thence  north  and  eastward  snow  and  brisk  to  high  easterly  winds, 
backing  to  northerly  and  westerly.  Cautionary  signals  were  continued  on  the  11th 
•along  the  New  England  coast,  and  warning  sent  for  the  Canadian  stations  midnight 
of  the  10th. 

No.  VI. — During  the  night  of  the  9th  the  pressure  nearly  recovered  the  normal  in 
Oregon  after  the  last  storm  had  progressed  to  the  eastward,  but  with  continued  rain. 
On  the  following  day  it  again  diminished,  falling  0.38  below  the  normal  at  Portland 
during  the  afternoon,  with  heavy  rains.  The  11th  frequent  light  rains  fell  from  Washing- 
ton Territory  to  Northern  California,  and  the  pressure  regained  the  normal.  Falling 
barometer  and  warm  southeasterly  winds  indicated  its  approach  toward  Dakota  and 
Manitoba.  At  7.35  a.  m.  of  the  12th  it  was  central  in  Manitoba.  As  it  passe4  south- 
eastward a  barometric  trough  reached  to  Texas.  Rainy  weather  prevailed  in  the 
southern  half  of  Texas,  with  easterly  to  southerly  winds.  During  the  13th  the  center 
of  the  storm  passed  over  Maine,  with  the  central  pressure  diminishing,  and  the  ba- 
rometer falling  0.65  below  the  normal  at  Eastport.  From  the  Ottawa  and  Saint  Law- 
rence Valleys  to  New  Brunswick  easterly  gales,  backing  to  northerly  and  northwest, 
with  heavy  snow,  prevailed  ;  but  in  Nova  Scotia,  the  larger  portion  of  New  England, 
New  York,  and  the  Lower  Lakes,  brisk  and  high  southerly  winds,  veering  to  westerly 
and  northwest,  with  generally  light  rains.  In  Southern  Texas  rainy  weather  contin- 
ued, with  occasional  thunder-storms.  Morning  of  the  14th  the  barometer  at  Sidney, 
Cape  Bjreton,  read  28.09,  and  northwesterly  gales^ith  cold,  clear  or  clearing  weather 
were  reported  from  thence  to  North  Carolina.  During  the  day  it  disappeared  to  the 
eastward.  Cautionary  signals  were  ordered  to  be  displayed  on  the  night  of  the  12th 
at  the  Lower  Lake  stations,  and  those  along  the  New  Jersey  and  New  England  coast; 
afternoon  of  the  13th  along  the  North  Carolina  coast.  Warnings  were  also  sent  night 
of  the  12th  for  the  Canadian  stations  on  Lakes  Erie  and  Ontario,  and  in  the  Saint 
Lawrence  Valley,  and  the  13th  for  those  in  Nova  Scotia  and  New  Brunswick.  All 
were  fully  justified.  Maxituum  velocities:  Alpena,  NW.  30;  Erie,  NW.  38;  Buf- 
falo, SW.  36;  Toronto,  NW.  31;  Oswego,  NW.  32;  Father  Point.  NE.  40;  Eastport, 
NW.  50 ;  Thatcher's  Island,  NW,  52 ;  Boston,  NW.  48 ;  New  York,  NW.  43 ;  Sandy 
Hook  and  Cape  May,  NW.  48;  Kitty  hawk,  N.  54 ;  Cape  Hatteras,  NE.  34 ;  and  Mount 
Washington,  NW.  120  miles. 

VII. — After  high  pressure  area  No.  Ill  had  passed  eastward  from  the  Rocky  Mount- 
ain region,  the  barometer  fell  below  the  normal  along  the  Pacific  coast  on  the  12th 
and  iSth,  and  in  Northern  Dakota  and  Manitoba,  with  brisk  southerly  to  westerly 
winds,  night  of  the  13th.  Rainy  weather  was  reported  from  Washington  Territory 
the  14th ;  the  barometer  at  Pembina  0.49  below  the  normal  in  the  afternoon,  with  the 
center  of  the  disturbance  probably  in  Manitoba ;  and  high  southerly  winds  in  W^e«tem 
Kansas  and  Nebraska.  During  the  15th  it  moved  to  the  Saint  Lawrence  Valley  qnit« 
rapidly ;  lowest  barometer  29.36  at  Quebec,  with  southerly  winds  veering  to  westerly 
and  increasing  to  brisk  and  occasionally  to  high  along  the  Middle  Atlantic  and  New 
England  coasts ;  light  rains  were  occasionally  reported  from  the  Ohio  Valley  and  New 
Jersey  to  the  Lower  Lakes,  New  England,  and  Saint  Lawrence  Valley,  partlv  turning 
into  snow  in  last  district.  The  16th  it  disappearetl  eastward  over  the  Gulf  of  Saint 
Lawrence.  Signals  were  displayed  night  of  the  15th  along  the  New  Jersey  and  New 
England  coasts,  only  a  portion  of  which  were  justified.  Maximum  velocities:  Cape 
May,  SW.  28  (late);  Sandy  Hook,  SW.  32  (late);  Eastport,  NW.  30;  and  Mount 
Washington,  NW.  108  miles. 

No.  VIII. — At  midnight  of  the  16th  a  disturbance  apparently  central  north  of  Lake 
Superior.  During  the  17th  it  rapidly  passed  over  the  Saint  Lawrence  Valley,  Maine, 
and  Nova  Scotia,  accompanied  by  occasional  light  snow  or  rain  ;  lowest  barometer, 


REPORT   OP   THE   CHIEF   SIGNAL-OFFICER.  527 

29.G9  at  Sydney;  high  pressnre  area  No.  IV  rapidly  followed  it.  The  bnrometrio 
gradient  between  the  two  became  quite  steep,  re»nlting  in  frequent  high  northerly 
winds  from  the  Saint  Lawrence  Valley  to  Nova  Scotia  and  New  England,  which  ex- 
tended during  the  night  southward  along  the  coast  to  North  Carolina,  but  with  gen- 
erally clear  weather  except  rain  on  the  North  Carolina  coast.  Signals  were  onlered 
to  be  displayed,  night  of  the  17th,  along  the  New  England  and  New  Jersey  coasti^, 
and  the  18th,  as  far  south  as  Charleston.  The  majority  were  justified :  Eastiwrt,  N. 
32;  Thatcher's  Island,  NE.  :W  (late);  Sandy  Hook,  NE.  33;  Atlantic  City,  NE.  ;«; 
Capo  Hatteras.  NE.  28 ;  Cape  Henry,  NE.  :M  (late) ;  and  Cape  Lookout,  NE.  30  miles. 

No.  IX. — ^This  stonn  can  be  triR-ed  to  the  Pacific  coast.  In  California  the  barometer 
fell  to  about  0.30  below  the  normal  the  14th,  with  rainy  weather  and  iucreasiujE^  east- 
erly winds  in  the  southern  portion ;  at  Los  Angeles,  NE.,  high.  The  loth  the  ram  awa 
extended  eastward  to  Southern  Nevada  and  New  Mexico,  and  frequent  light  rains  fell 
in  Central  and  Southern  Texas,  with  a  high  SW.  wind  on  Pike's  Peak.  On  the  16th 
occasional  light  rains  were  reported  from  Nevada,  Utah,  Wyoming,  New  Mexico,  and 
from  Texas  to  Kansas,  Missouri,  Illinois,  and  the  Ohio  Valley,  with  thunder-storms  in 
Kansas.  At  midnight  a  barometric  trough  extended  from  Northwestern  Texas  to  Lake 
Superior.  It  is  quite  probable  that  low-pressure  No.  VIII  was  formed  or  separated 
from  this  by  high  pressure  No.  IV.  At  7.35  a.  m.  of  the  17th  it  was  central  in  Kansas 
and  Nebraska ;  during  the  day  generally  light  rains  fell  from  Texas  to  the  Ohio,  Upper 
Mississippi,  and  Lower  Missouri  Valleys,  with  thunder-storms  in  Kansas,  Nebraska, 
Iowa.  UUnois,  Missouri,  and  Indian  Territory ;  its  northward  progress  was  due  to  the 
pressure  being  high  and  decidedly  above  the  normal  to  the  eastward,  and  below  the 
normal  thence  westward  to  the  Pacific  coast.  The  18th  it  passed  northward  into  Can- 
Sfla.  Frequent  rains  were  reported  from  Texas,  Indian  Territory,  and  from  the  Lower 
Missouri  Valley  to  the  Lakes,  with  thunder-storms  in  Kansas,  Indian  Territory,  and 
at  Key  West.  The  signals  displayed  at  Milwaukee  and  Grand  Haven  were  not  justified. 
Although  the  track  cannot  be  charted  after  the  morning  of  the  18th,  yet,  from  a  study 
of  the  tri-daily  maps  of  this  office,  there  is  little  doubt  but  that  this  disturbance  is 
the  same  as  the  following. 

No.  X. — On  the  19th  rainj'  weather  extended  from  the  Lakes  to  New  England  and 
the  Eastern  British  provinces,  partly  turning  into  snow  in  the  Saint  Lawrence  Valley  ; 
high  winds  were  reported  from  Wood's  HoU,  W.  28,  and  from  Father  Point,  S.  30.  Dur- 
ing the  20th  high  pressure  No.  V  rapidly  succeeded  it,  producing  a  steep  gradient,  and, 
in  consequence  high  winds  at  places.  Signals  were  displayed  night  of  the  20th 
along  the  North  Carolina  and  New  Jersey  coasts.  Maximum  velocity  :  Cape  Lookout, 
NE.  36;  Kittyhawk,  NE.  30;  Bamegat,  NE.  29  (late);  Boston,  NW.  36;  Eastport, 
N.  29;  Father  Point,  N.  36;  and  Halifax,  N.  28. 

No.  XI. — During  the  15th,  after  storm  No.  IX  had  left  the  Pacific  coast  on  its  east- 
ward march,  the  pressure  began  diminishing  in  Oregon.  The  16th  rainy  weather  waa 
reported  from  Northern  California  to  Wasliington  Territory,  with  the  barometer  0.43 
below  the  normal  at  Portland.  The  17th  frequent  rains  continue4l  in  the  Pacific  States, 
with  the  central  disturbance  advanciu]^  toward  Southern  California ;  at  San  Diego 
high  S  E.  wind.  During  the  18th  clearing  weather  ]>revailed  in  the  Pacific  States ; 
threatening  and  rainy  weather  in  Arizona ;  frequent  hght  rains  and  increasing  south- 
erly to  easterly  winds  in  Texas ;  SE.  28  at  Camp  Stockton.  The  19th  the  center  passed 
into  Texas,  with  a  barometric  trough  extending  to  Iowa ;  it  was  followed  by  clearing 
weather  in  Arizona  and  New  Mexico,  and  accompanie<l  by  rain  and  occasional  thunder- 
storms from  Texas  to  Iowa  and  Nebraska.  The  20th  rainy  weather  prevailed  from 
Texas  and  Louisiana  to  Nebraska,  with  high  winds  and  gales  at  places,  severe  thunder- 
storms in  Texas,  and  with  lower  pressure — 0.38  below  the  normal  at  Galveston.  Dur- 
ing this  same  day  a  second  disturbance  passed  eastward  over  Washington  Territory 
and  Oregon,  producing  light  rains ;  21st  it  crossed  Montana,  with  snow  or  rain  ;  thence 
to  Northern  California,  Oregon,  and  Washington  Territory.  The  pressure  being  below 
the  normal  at  the  Rocky  Mountain  stations,  and  decidedly  above  in  the  Atlantic  States, 
this  storm  took  a  northward  course  on  the  2l8t,  with  threatening  or  rainy  weather 
from  the  Gulf  and  South  Atlantic  States  to  Nebraska,  but  ^adually  clearing  away  in 
the  Southwest;  pressure  0.43  below  the  normal  at  Fort  Gibson.  During  the  22d  the 
two  apparently  combined  in  the  Missouri  Valley,  with  continued  threatening  and  rainy 
weather,  and  frecjuent  high  winds,  mostly  easterly  or  southerly,  from  the  East  Gulf 
and  South  Atlantic  States  to  the  Northwest  and  Lake  region,  except  high  northerly 
winds  and  occasional  snow  in  the  western  portions  of  Nebraska  and  Kansas ;  lowest 
barometer,  29.60,  at  Omaha.  The  2:Jd  it  apparently  disappeared  northward  over  Man- 
itoba, with  frequent  rains  from  Minnesota  to  the  Lakes.  Cautionary  signals  were 
displayed  on  the  19th  at  Indianola,  Galveston,  and  Key  West ;  20th,  at  New  Orleans, 
Mobile,  and  Saint  Mark's ;  21st,  along  the  South  Atlantic  coast ;  22d,  at  Milwaukee 
and  Grand  Haven.  For  Key  West,  Saint  Mark's,  Milwaukee,  and  Grand  Haven  they 
were  not  justified.  Maximum  veh>citics :  Indianola,  E.  28  (late)  and  N.  40  miles ;  New 
Orleans,  SE.  33  (late);  Mobile,  SE.  28;  Tybee  Island,  NE.  36;   Cape  Lookout,  NE. 


528  REPORT   OF   TU£   CHIEF   SIGNAL- OFFICER. 

33;  Dalutb,  NE.  33;  Saint  Paul,  E.  35  ;  Saint  Louis  and  Cairo,  SE.  25;  Dodge  City 
NW.  33 :  North  Platte,  S.  and  NW.  23. 

No.  Xtl  and  XIII. — During  the  '2ld  the  wind  shifted  to  easterly  in  Southern  Texas, 
with  threatening  weather  and  light  rains,  and  a  thunder-stonn  at  Indianola.  By  7.35 
a.  m.  of  the  2id  the  storm  was  central  off  the  Texas  coast,  with  brisk  to  high  northerly 
winds.  During  the  day  threatening  and  rainy  weather  prevailed  thence  to  the  Ohio 
Valley,  Virginia,  and  South  Atlantic  States,  occasional  thunder-storms  in  Texas,  Lou- 
isiana, and  Alabama,  and  clearing  away  in  Texas  at  night.  The  24th  rainy  weather 
was  reported  from  the  East  Gulf  and  South  Atlantic  States  and  Maryland  to  Eastern 
Indian  Territory,  Missouri,  and  the  Upper  Lake  regions,  with  thunder-storms  from  Flor- 
ida and  Alabama  to  Southern  Illinois.  While  at  midnight  it  was  central  in  Southeast- 
em  Missouri,  and  barometer  29.87  at  Cairo,  a  barometric  trough  was  traced  to  the  south- 
eastward toward  Florida,  with  a  tendency  to  form  a  secondary  depression  in  that 
direction,  and  which  latter.  No.  XIII,  was  completed  and  central  off  the  South  Caro- 
lina coast  by  the  following  midnight,  as  shown  on  the  chart ;  barometer  at  Charleston 
0.39  below  normal.  During  the  25th  threatening  and  rainy  weather  continued  from 
the  Upper  Mississippi  Valley  and  Lake  region  to  the  South  Atlantic  States  and  Mary- 
land, and  clear  or  clearing  weather  in  the  Gulf  States.  The  26th  No.  XII  gradually 
lost  its  identity,  while  No.  XIII  increased  very  much  in  severity  but  not  m  extent. 
By  midnight  the  barometer  at  Kitty  hawk  fell  to  29.47,  and  at  Cape  Hatteras  0.62  below 
the  normal.  Along  the  North  Carolina  and  Virginia  coasts  severe  northeast,  backing 
to  northwest,  gales  and  very  heavy  rains  prevailed.  Frequent  rains  also  fell  on  the 
26th  from  the  South  Atlantic  States  to  Missouri  and  the  Lake  region.  The  27th  this 
storm  disappeared  northeastward  into  the  Atlantic,  followed  by  clearinjj^  weather. 
Signals  were  ordered  on  the  26th  along  the  North  Carolina,  Virginia,  and  New  Jersey 
coasts,  all  of  which  were  justified,  except  in  Northern  New  Jersey.  Maximum  veloci- 
ties: Cape  Lookout  (late),  E.  30;  Cape  Hatteras,  NE.  58;  Kittyhawk,  NE.  60;  Cape 
Henry,  NE.  56;  and  Cape  May,  NE.  26. 

No.  XIV. — During  the  24th  and  25th  the  pressure  diminished  quite  rapidly  in  Nova 
Scotia,  with  northerly  winds  and  light  snow.  At  midnight  of  the  25th  the  barometer 
at  Sydney  read  29.52,  with  easterly  winds,  and  the  center  of  the  storm  to  the  sonth  of 
that  station.  The  26th  it  disappeared  to  the  northeastward.  During  the  night  of  the 
25th  signals  were  ordered  for  Eastport,  but  not  justified,  and  warnings  sent  for  Halifax 
and  Sydney,  but  too  late  to  be  of  service. 

No.  XV.— This  storm  has  been  traced  from  the  Pacific  coast.  On  the  22d  southeast- 
erly winds,  rainy  weather,  and  rapidly  falling  barometer  were  reported  from  Wash- 
ington Territory  and  Oregon — 0.33  below  the  normal  at  Portland  by  midnight.  The  2iM 
barometer  0.43  below  the  normal  at  San  Francisco,  and  0.32  at  Salt  Lake  City.  Threaten- 
ing weather  and  frequent  rains  prevailed  from  California  to  Washington  Territory,  with 
high  southerly  winds  at  San  Diego,  Mare  Island,  and  Red  Bluff,  Cal.,  and  Pioche,  Nev. 
During  the  24th  clearing  weather  was  reported  from  the  Pacific  States,  and  rain  areas 
from  Arizona,  partly  turning  into  snow  thence  to  Southern  Nevada.  The  25th  a  baro- 
metric trough  was  traced  from  Montana  southward  over  Arizona,  being  probably  lowest 
south  of  latter,  with  snow  or  rain  from  Nevada,  Utah,  Wyoming,  and  Dakota  to  Ari- 
zona and  New  Mexico,  high  southeast  winds  at  Santa  F^,  and  S.  40  miles  on  Pike's 
Peak.  The  26th  the  trough  moved  eastward,  with  occasional  light  rains  in  Western 
Texas,  and  li^ht  snows  from  Utah  and  Colorado  to  Dakota  and  Nebraska,  and  north- 
east gale  on  Pike's  Peak.  The  27th  the  storm-center  advanced  into  Southern  Texas,  ac- 
companied by  thunder-storms,  with  increasing  southeast  to  northeast  winds  and  rainy 
weather  in  Texas,  Indian  Territory,  and  Kansas,  and  with  northerly  winds  and  snow 
from  Colorado  and  Wyoming  to  Minnesota,  partly  changing  into  rain  toward  the  Upper 
Lake  region.  During  the  2i^th  it  advaucoa  to  the  coast  of  Alabama  with  increasing 
severity  and  diminishing  central  pressure  ;  at  Mobile  biirometer  29.43  and  0.77  below 
the  normal ;  the  rain  area  extended  to  the  East  Gulf  States  and  Tennessee,  with  thun- 
der-storms in  Florida  at  night,  and  clearing  weather  in  Southern  Texas,  with  high 
northerly  wimLs.  The  29th  it  developed  into  two  distinct  depressions,  central  in  East- 
ern and  Western  North  Carolina ;  the  central  pressure  continued  diminishing — ^29.34  at 
Wilmington,  and  0.83  below  the  normal.  The  storm  increased  in  extent  and  severity ;  the 
rain  area  advanced  to  the  South  Atlantic  States,  Virginias,  Ohio  and  Upper  Mississippi 
Valleys,  with  easterly  to  northerly  winds,  and  turning  into  snow  from  Northern  Texas 
to  Dakota  and  Western  Minnesota,  with  frequent  high  northerly  winds.  A  severe 
'^norther''  prevailed  on  the  Texas  coast,  and  extended  eastward  to  Florida  as  high 
northwesterly  winds.  At  7.35  a.  m.  of  the  30th  the  storm  was  central  to  the  southwest 
of  Norfolk,  where  the  barometer  fell  to  29.16  and  1.01  below  the  normal.  During  this 
day  the  rainy  weather  extended  north  and  eastward,  generally  changing  to  very  light 
snows  alon^  the  New  En^rland  coast,  and  in  the  Lower  Lake  region  clearing  but  cloudy 
weather,  with  brisk  to  high  northwesterly  winds,  succeeded  it  in  the  Southern  States 
and  Ohio  Valley.  The  31st  heavy  snown  lell  in  Nova  Scotia,  with  northerly  gale«,  and 
at  midnight  the  barometer  fell  to  28.99  at  Sydney.  High  northwest  aiul  northerly 
gales,  with  very  generally  clear  weather,  prevailed  from  North  Carolina  to  Maine, 
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and  with  occasional  light  rains  in  Sonthem  Florida.  In  North  Carolina  and  Vir^nia 
the  rains  were  very  heavy,  prodncing  destructive  floods.  Along  the  East  GuU  and 
Atlantic  coast,  especially  &om  the  Caroliuas  to  Nova  Scotia,  this  storm  was  uiuisnally 
severe,  resulting  m  much  damage  to  shipping.  Quite  a  number  of  cases  have  been 
reported  where  coastwise  steamers  were  obliged  to  seek  shelter  or  delay  sailing.  Cau- 
tionary signals  were  ordered  to  be  displayed  the  27th  at  Indianola  (late)  and  Galves- 
ton ;  Sbth,  from  New  Orleans  to  Key  West,  and  thence  to  Norfolk ;  29th,  as  far  north 
at  Wood's  Uoll :  30th,  thence  to  Eastport.  Warnings  were  also  sent  for  the  Canadian 
stations.  Saint  John's,  Halifax,  Sydney,  and  those  along  Lakes  Erie  and  Ontario,  on 
the  99th.  The  following  maximum  velocities  are  given,  from  which  it  will  be  seen 
that  this  storm  was  the  most  severe  of  the  month :  Indianola,  E.  28  and  N.  43 ;  Mobile, 
E.  33;  Key  West,  8.  33  and  W.  40;  Cape  Lookout,  E.  65  and  W.  48;  Cape  Hatteras, 
NE.  52;  Cape  Henr\-,  NE.  74;  Cape  May,  NE.  and  NW.  48;  pamegat,  NE.  70;  Thatcher's 
Island,  NE.  48;  Eastport,  N.  36;  Vicksburgh,  W.  36;  Montgomery-,  W.  28;  Knoxville, 
NE.  30 ;  Washington,  NE.  27 ;  and  Philadelphia,  NE.  :38  miles. 

INTERNATIONAL  METEOROLOGY. 

Sforms  at  sea. — September  2  and  3,  200  miles  west  of  Cape  Horn,  NW.  hurricane, 
lasting  8  hours,  then  shifting  to  SE.,  and  lasting  36  hours;  llth,  off  Cape  Horn,  fear- 
ful gale  from  WSW^  28th,  latitude  17^  15'  N.,  longitude  85°  25'  W.,  N.  hurricane  and 
very  high  sea  from  E.  October  13,  off  Cape  of  Good  Hope,  W.  gale,  lasting  30  hours; 
latitude  49^  40'  N.,  longitude  15°  30'  W.,  terrific  SW.  to  NW.  gale;  14th,  36°  30'  N., 
53>^  20'  W.,  SE.  to  NW.  hurricane,  lasting  12  hours;  49°  39'  N.,  11^  7'  W.,  S.  to  NW. 
hurricane,  lasting  12  hours,  barometer  28.70 ;  16th,  43^  36'  N.,  45°  8'  W.,  W.  hurricane, 
barometer  29.45 :  44^  30' N.,  54°  W.,  NNW.  and  W.  hurricane,  lastingthree  days;  17th, 
390  14'  N.,  56^  8'  W.,  ESE.  hurricane,  lasting  4  hours:  42^  N.,  52^  W.,  gale;  45^  30' 
N.,  38^  22'  W.,  WSW.  hurricance,  barometer  29.47;  40<^  N.,  54°  W.,  NW  hurricane; 
41^  50'  N.,  49°  W.,  SW.  hurricane,  continuing  during  the  18th  and  19th,  barometer  at 
4  p.  m.,  18th,  28.4;  18th,  4iP  30'  N.,  42^  40'  W.,  S.  to  NW.  hurricane, lasting  19 hours; 
19th,  St.  Lawrence  Bay,  Arctic  Ocean,  heavy  gale;  47°  N.,  29°  W.,  very  heavy  N.  by 
E.  gale;  21st,  45^  N.,  179°  30' W.,  W.  gale  barometer  29.15;  29th,  47°  40'  N.,  ;i6°  W., 
very  severe  SW.  gales.  Nov.  10,  coast  of  Honduras,  hurricane;  llth,  l>o°  N.,  15°  W., 
hurricane;  12th,  41°  48'  N.,  53°  W.,  strong  NNE.  gale,  very  heavy  sea;  15th,  50°  40' 
N.,  1^  ^'  W.,  heavy  SW.  to  WNW.  gale,  very  heavy  squalls  and_high  seas ;  16th, 
Orknev 
N 

Crooked 

hittricane ;  21st.  48°  46'  N.,  36°  17'  W..  heavy  NW.  t^o  NNE.  gale  and  sea,  lasting  2i 
hours;  25th,  36°  N.,  74°  50' W.,  fearful  wind,  with  heavy  squalls;  8°  N.,44°  W.,  very 
heavy  thunder-storm  from  E.  Dec.  2,  30°  N.,  77°  W.,  and  48°  30'  N.,  39°  54'  W., 
NW.  gales;  48°  11' N.,  45°  12'  W.,  SW.  strong  gales;  3d,  19°  03'  N.,  105°  18'  W., 
heavy  nquals,  rain,  thunder,  and  lightning;  35°  5'  N.,  58°  15'  W.,  strong  NE.  gale; 
4th,  24°  30^  N.,  80°  26'  W.,  heavy  SE.  gale;  .5th,  33°  N.,  73°  30'  W.,  heavy  S.  gale, 
lasting  24  hours,  followed  by  violent  NW.  gales;  28°  42'  N.,  72°  56'  W.,  heavy  SSE. 
gale,  lasting  until  the  7th,  barometer  29.80;  6th,  48°  08'  N.,  36°  44'  W.,  and  51°  20' 
N.,  13°  07'  W.,  NW.  gales:  32°  35'  N.,  76°  42'  W.,  and  37°  N.,  69'  W.,  heavy  SE.  and 
SSE.  gales;  7th,  43°  03'  N.,  60°  02'  W.,  and  46°  45'  N.,  43°  16'  W.,  strong  westeriy 
gales;  47°  17'  N.,  42°  18'  W.,  SW.  storm;  51°  07'  N.,  19°  42'  W.,  strong  NW.  gale; 
8th,  49°  37'  N.,  47°  42'  W.,  heavy  west  gale;  46°  42'  N.,  46°  28'  W.,  and  50^  51'  N.,  26° 
36'  W.,  strong  NW.  gales;  9th,  48°  08'  N.,  33°  51'  W.,  very  heavy  NW.  squalls  and 
tremendous  sea;  10th,  51°  18'  N.,  18°  34'  W.,  strong  WSW.  gale;  48°  10'  N.,  39°  12' 
W.,  heavv  NW.  to  SW.  hurricane-like  gale ;  49°  24' N.,  15°  42'  W.,  NW.  storm,  llth. 
50°  48'  N.,'20°  10'  W.,  and 49°  23'  N.,  22°  &'  W.,  strong  W.  and  NW.  gales ;  47°  03'  N.,  44^ 
58'  W.,  N.  gale;  41°  30'  N.,  65°  32<  W.,  NW.  gale;  50°  44'  N.,  19°  35'  W.,  strong  SW. 
gale.  12th,  50°  12'  N.,  24°  46'  W.,  strong  NVV.  gale;  3t°  50'  N.,  71°  W.,  heavy  SW. 
gale,  lasting  12  hours.  13th,  49^  3:V  N.,  2^°  32'  W.,  strong  NW.  to  S.  gale.  14th.  48° 
»6'  N.,  32^  35'  W.,  strong  SW.  to  W.  gale ;  45°  59'  N.,  58°  15'  W.,  SW.  hurricane,  last- 
ing 5  hours;  41°  4o'  N.,  6*2°  25'  W.,  strong  NW.  gale.  15th,  40°  32'  N.,  68-  W.,  N. 
gale.  18th,  49°  28'  N.,  34°  45'  W.,  and  47°  40'  N.,  44°  18'  W.,  heavy  west  gales.  22d, 
40°  46'  N.,  63°  23'  W.,  NW.  ffale,  with  hail  and  snow  squalls. 

Earthquake  shocks  were  felt,  October  9,  iu  Peru;  October  12,  Isthmus  of  Panama; 
November  18,  Bermuda  Islands,  at  5  a.  m. 

TEMPERATURE  OF  THE  AIR. 

The  isothermal  lines  and  figures  upon  chart  No.  II  illustrate  the  general  distribution 
of  the  temperature  of  the  air  for  the  present  month.  A  reference  to  the  table  upon  the 
same  chart  will  show  that  the  average  is  above  that  for  many  years  in  all  the  districts, 
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and  decidedly  so  from  the  Missonri  Valley  to  the  Lakes,  Ohio  Valley,  and  Tennessee, 
being  2(P  above  the  average  in  Minnesota.  Along  the  Pacific  coast  and  at  the  Rocky 
Mountain  stations  it  has  been  only  slightly  above  the  average.  Under  the  heads  of 
Ice,  Navigation,  and  Miscellaneous  Phenomena  will  be  seen  the  effect  of  these  high 
averages. 

Minimum  and  nuiximum  temperatureSy  respectively,  for  the  month  are :  in  Maine,  at 
Cornish,  1°,  ^P ;  Surrey,  8°,  55©.  New  Hampshire :  Mount  Washington,  — 13<^,  39=^ ; 
Auburn,  7°,  56o.  Vermont :  Woodstock,  — 2°,  51° ;  West  Charlotte,  13°,  55'^.  Massachu- 
setts :  Boston,  4°,  59° ;  Rowe,  10°,  46°.  Rhode  Island :  Chepachet,  l^o,  6(P ;  Newport, 
19°,  57^.  Connecticut:  Colebrook,  7°,  ^P ;  New  Haven,  15^,  60°.  New  York: 
Palermo,  —4°,  49° ;  Rochester,  16°,  58° ;  New  York  City,  22°,  61^.  New  Jersey :  Vine- 
land,  19°,  61°  ;  Atlantic  City,  18°,  64^:  Salem,  22°,  7(P.  Pennsylvania :  Franklin,  14^, 
54° ;  New  Castle,  27°,  68° ;  Philadelphia,  22P,  63°.  Delaware :  Milford,  19<^,  66^ ; 
Dover,  21°,  64°.  Maryland :  Woodstock,  15°,  63° ;  New  Market,  20^,  68^.  District  of 
Columbia:  Washington,  21^,  eje^.  Virginia:  Snowville,  12^,  64°;  Wvthevllle,  13°, 
730 ;  Capeville,  29°,  650.  West  Virginia :  Helvetia,  13^,  64°.  North  Carolina :  Frank- 
lin, 100,  67^  ;  Weldon,  21°,  77° ;  WUmington,  25^,  73°.  South  Carolina :  Spartanburg. 
18°,  67'^;  Aiken,  20^,  70o.  Georgia:  Atlanta,  10°,  73°;  Forsvth,  23°,  74°;  Tvliee 
Island,  31°,  72^^.  Florida:  Fort  Barrancas,  18°,  72^ ;  Houston,  22°,  77^;  Kev  West, 
540,  81^.  Alabama :  Green  Spring,  15^^,  70^ ;  Mobile,  26<^,  73^.  Mississippi :  Brook- 
haven,  200,  72";  Vicksburg,  23°,  73^.  Louisiana:  Shreveport,  22°,  74°;  Baton 
Rouge  Barracks,  28<^,  78°.  Texas:  Mason,  14°,  69° ;  Denison,  23,  68° ;  Indianola,  23P, 
77°.  Indian  Territory :  Fort  Gibson,  14°,  69° ;  Fort  Sill,  20°,  72°.  Arkansas:  Mount 
Ida,  10°,  68°.  Tennessee:  Austin,  14°,  70°:  Spring  Garden,  16°,  72°.  Kentuckv: 
Danville,  12°,  68° ;  Louisville,  26°,  67°.  Ohio :  WesterviUe,  12°,  66° :  Toledo,  24^, 
59° ;  Jacksonburg,  27°,  72°.  Indiana :  Saint  Mar>^*s  Home,  12°,  72° :  Saint  Meinrad, 
170,74°.  Michigan:  JEscanaba,  10°,  45;  Alpena,  12°,  50°;  Grand  Haven,  2r>°,  61°. 
Wisconsin :  NeilUviUe,  —4°,  55° ;  Beloit,  13°,  64°.  Illinois:  Elmira,  10°,  62° ;  Chicago, 
23°,  66° ;  Martinsville,  26°,  75°.  Missouri :  Corning,  3°,  66° ;  Saint  Louis,  21°,  69°. 
Iowa :  Vail,  —11°,  60° ;  Keokuk,  21°,  65°.  Minnesota :  Breckenridge,  —10°,  49° ;  Saint 
Paul,  10°,  56°.  Dakota :  Fort  Pembina,  —4°  49° ;  Bismarck,  2°,  56° ;  Yankton,  —1°,  52^. 
Nebraska :  Sydney  Barracks,  — 17°,  G9^ ;  Emerson,  6°,  64°.  Kansas :  Fort  Hays,  4-, 
62° ;  Leavenworth,  13°,  67° ;  Stanley,  20°,  76°.  New  Mexico :  Fort  Union,  —6°,  57° ; 
Santa  F^,  2°,  52°.  Colorado :  Pike's  Peak,  —26°,  30° ;  Fort  Lyon,  —10°,  63° ;  Colorado 
Springs,  —2°,  69°.  Wyoming  Territory :  Fort  Sanders,  —38°,  60° ;  Cheyenne,  —10°,  64°. 
Montana,  Idaho,  Oregon,  Washington  Territory,  and  Arizona  reports  missing.  Utah : 
Salt  Lake  City,  8°,  51°.  Nevada:  Winnemucca,  —1°,  57°.  California:  Fresno,  2??^, 
69° ;  Visalia,  31°,  68° ;  Red  Bluff,  32°,  63° ;  Alcatraz  Island,  40°,  69° ;  Salinas  City, 
33°,  69°. 

Ranges  in  temperature, — ^The  monthly  ranges  will  appear  from  an  inspection  of  tne 
minimum  and  maximum  temperatures  just  given.  The  smallest  ranges  are  found  at 
the  stations  along  the  immediate  coasts  and  lakes ;  the  largest,  in  the  int^^rior,  espe- 
cially from  Colorado  and  Wyoming  to  Western  Minnesota.  Daily :  In  New  England, 
they  vary  from  19°,  least,  at  Wood*s  Holl,  to  31°,  greatest,  on  Mount  Washington. 
Middle  Atlantic  States,  from  19°  at  Sandy  Hook  to  32°  at  Lynchburg.  South  Atlantic 
States,  from  22°  at  Charleston  to  37°  at  Augusta.  East  Gulf  States,  from  27°  at  Mo- 
bile to  33°  at  Saint  Mark's.  West  Gulf  States,  from  17°  at  Galveston  to  38°  at  Jacks- 
boro*,  Tex.  Ohio  Valley  and  Tennessee,  from  24°  at  Memphis  and  Louisville  to  ^  at 
Nashville.  Lower  Lake  region,  from  21°  at  Buffalo  to  26°  at  Cleveland.  Upper  Lake 
region,  from  17°  at  Escanaba  to  25°  at  Duluth.  Upper  Mississippi  Valley,  from  2P 
at  Saint  Louis  to  27°  at  Dubuque.  Breckenridge,  31".  Lower  Missouri  Valley,  from 
25°  at  Leavenworth  to  35°  at  Yankton.  Indian  Territory  and  plains  of  Kansas  and 
Nebraska,  from  31°  at  Fort  1^11  to  44°  at  North  Platte.  Rockv  Mountain  stations,  from 
31°  at  Santa  F6  to  41°  at  Denver.  California,  from  13°  at'^San  Francisco  to  33°  at 
Visalia. 

Fro8t  in  ground. — The  following  reports  show  the  conditions  generally :  New  Eng- 
land: Cambridge,  and  Westboro*,  Mass.,  ground  generally  free  from  frost.  Lake 
region :  Embarrass,  Wis.,  frost  out  of  ground  at  end  of  month ;  Rocky  Run,  Wis.,  plow- 
ing through  month.  Middle  Atlantic  States :  Sandy  Springs,  Md.,  plowing  every  day, 
excepting  Ist ;  Cazenovia.  N.  Y.,  farmers  plowingtlirough  the  montn ;  Palermo,  N.  Y., 
farmers  plowing  2Sth;  Wappinger's  Falls  and  Farmingdale,  N.  Y.,  farmers  plowing 
and  harrowing;  Hector,  N.  Y.,  farmers  plowing  through  month ;  Carlisle,  Pa.,  farmers 
plowing  through  month.  The  Northwest :  Vail,  Iowa,  plowing  18th  to  3l8t ;  Monti- 
cello,  Iowa,  plowing 30th;  Booneboro*,  Iowa,  plowing  throughout  month;  Minneapolis, 
plowing  21st  to  29th;  Clear  Creek,  Nebr.,  plowing  18th  to  30th;  Pembina,  plowing 
during  month. 

Ice. — 1st,  ice  reported  as  having  formed  at  Vicksburg,  Galveston,  Mobile,  Tybee 
Island,  and  Quitman,  Ga.,  and  New  London ;  river  frozen  over  at  Toledo ;  sufficiently 
strong  to  bear  t«ams  at  Bismarck.  2d,  formed  at  Quitman  Ga. ;  Mobile,  one-half  inch ; 
Houston,  Fla.,  one-half  inch ;   Point  Pleasant,  La.,  till  3d ;   Mesilla,  Tex. ;    Baxter 
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Springs,  Kans.,  2^  inches;  Indej[>endence,  Kans.,  till  9th;  Standish,  Me.  3d,  formed 
at  Galveston ;  Rochester,  canal  frozen  over ;  Wappinger's  Falls,  N.  Y.,  1^  inch ;  Flash- 
ing, N.  Y.,  2  inches.  6th,  Austin,  Tex.,  formed  tUl  8th ;  Point  Pleasant,  La.,  till  11th. 
8th,  Wappinger's  Falls  N.  ¥.,  lake  open.  9th,  formed  at  Wilmington,  N.  C.  10th, 
formed  at  West  Waterville,  Me. ;  at  Brookhaven,  Miss.,  one-half  inch.  20th,  Auburn, 
N.  H.,  lake  closed.  23d,  formed  at  Sandy  Hook.  24th,  Cazenovia,  N.  Y.,  lake  frozen 
over.  25th,  at  Pembina,  ice  in  river  honey-combed  by  thaw.  26th,  formed  at  Sandy 
Hook;  Visalia,  Cal.,  one-eighth  inch.  27th,  Standish,  Me.  29th,  Salem,  N.  J.;  Wap- 
pinger's Falls,  lake  frozen  over.  30  th,  Independence,  Kans. ;  near  Melissa,  and  at 
Austin,  Tex.  3lst,  Wappin^r's  Falls,  2  to  3  inches  thick ;  West  Charlotte,  Vt.,  no  ice 
on  lake;  Embarrass,  Wis.,  ice  disappeared ;  Alx)ena  Bay  and  river,  free  from  ice. 

PRECIPITATION. 

In  general. — ^The  general  distribution  of  rain  and  melted  snow  for  the  month  is 
shown  on  chart  No.  III.  The  table  in  the  lower  lefr-hand  comer  give«  the  average 
precipitation  in  the  various  districts,  for  December,  for  several  years,  and  for  the  pres- 
ent month.  From  the  Missouri  Valley  to  the  Upper  Lakes  and  in  the  South  Atlantic 
and  East  Gulf  States  the  rain-fall  has  been  greater  than  the  average  for  December ;  in 
the  remaining  districts  it  has  been  less. 

Special  heavy  rains, — 3d,  Clarksville,  Tex.,  2.75  inches;  Galveston,  2.19  inches;  Fort 
Barrancas,  Fla.  (3d and  4th),  5.38  inches.  4th,  Quitman,  Ga.  (4th  and  5th),  4.70  inches; 
Point  Pleasant,  La.,  1.80  inches;  Saint  Mark's  (4th  and  5th),  4.29  inches.  5th,  Jack- 
sonville, Fla.,  1.28  inches;  Saint  Mary's,  Ga.  (5th  and  6th),  2  inches;  Cape  Look- 
out, N.  C,  1.62  inches;  Helvetia,  W.  Va.,  1.25  inches;  Cape  Hatteras  (5th  and  6th), 
3.58  inches.  6th,  Mount  Washington  N.  H.  (5th  and  6tn),  3.87  inches.  7th,  Law- 
rence, Mass.,  1.70  inches.  9th  and  10th  Eagle  Pass,  Tex.,  2.43  inches.  12th  and 
13th,  San  Antonio  Tex.,  1.72  inches.  17th  and  18th,  Fort  Sill,  Ind.  T.,  3.79  inches; 
Los  Angeles,  Cal.,  2.21  inches.  19th,  Cape  Hatteras,  4.17  inches.  20th,  San  Antonio, 
Tex.  (19th  and  20th),  2.58  inches ;  New  Ulm,  Tex.,  2.63  inches :  Mason,  Tex.  (19th  and 
20th),  3.34  inches;  Fort  McKavett,  Tex., 2.03 inches;  Fort Griftin, Tex.  (19th  and 20th), 
3,90 inches;  Fredericksburg,  Tex.,  3.40  inches;  Uvalde,  2.12  inches.  2l8t, Belmont  Farm 
(Melissa),  Tex.  (20th  and  21st),  3.00  inches;  Baton  Rouge  Barracks,  La.,  1.90  inches. 
22d,  Dod^e  City  (19th  to  22d),  4.30  inches;  Olivet^  Dak.,  1.02  inches.  23d,  Quitman, 
Ga.,  1.30  inches:  Shreveport.  1.25  inches;  Red  Bluft,  Cal.,  2.58 inches.  24th,  Mount  Ida, 
Ark.  (23d  and  24th),  2.80  inches ;  San  Diego  (23d  to  25th),  1.41  inches.  26th,  Cape  Hat- 
teras, 3.72  inches;  Kittvhawk,  N.  C,  4.40  inches.  27th,  Mason,  Tex.,  2.12  inches; 
Uvalde,  Tex.  (27th  and  28th),  2. 10  inches.  28th.  San  Antonio,  Tex.  (27th  and  28th),  2. 18 
inches;  Belmont  Farm  (Melissa),  Tex.  (27th  ana  28th),  5.00  inches.  29th,  Wilmington, 
N.  C,  2.96  inches;  Smithjrille,  N.  C,  2.86  inches;  Green  Springs,  Ala.  (28th  and 29th), 
2.48  inches ;  Point  Pleasant,  La.  (28th  and  29th),  2.30  inches ;  Brookhaven,  Miss.  (28th 
and  29th),  1.80  inches;  Cape  Lookout,  N.  C,  3.24  inches.  30th,  Weldon,  N.  C,  1.25 
inches;  Goldsboro',  N.  C.  (29th  and  30th),  3.00  inches;  Wilmington,  N.  C.  (29th  and 
30th),  2.34  inches;  Lenoir,  N.  C.  (29th  and  30th),  2.70  inches;  Statesville,  N.  C.  (29th 
and  30th),  2.20  inches ;  Cape  Henry,  Va.,  2.73  inches.  31st,  Accotink,  Va.  (30th  and 
31st),  1.50  inches. 

Large  monthly  rainfalls, — ^At  Cape  Hatteras,  N.  C,  13.38  inches;  Olympia,  Wash., 
11.70  inches;  Belmont  Farm  (near  Melissa),  Tex.,  9.10  inches  (?) ;  Lenoir,  N.  C,  8.70 
inches  (f);  Kittyhawk,  N.  C,  8.45  inches;  Coleman  City,  Tex.,  8.42  Inches;  Cape 
Lookout,  N.  C,  8.14  inches;  Fort  Barrancas  (near  Pensacola),  Fla.,  8.02 inches;  Saint 
Mark's,  Fla.,  7.79  inches ;  San  Antonio,  Tex.,  7.27  inches;  Fort  Sill,  Ind.  T.,  6.97  inches; 
Mount  Washington,  6.01  inches.  ^ 

Small  monthly  rainfalls. — At  Fort  Boise,  Idaho,  0.01  inch:  Carlisle,  Pa.,  0.05  inch; 
North  Argyle,  N.  Y.,  0.07  inch ;  Colorado  Springs,  Colo.,  0.08  inch ;  Sydney  Barracks, 
Nebr.,  0.10  inch  ;  South  Pueblo,  Colo.,  0.11  inch.  At  Winnemucca,  Nev.,  there  was 
not  any  precipitation  during  the  month,  except  a  very  slight  fall  on  the  1st,  which 
was  not  sufficient  to  obtain  a  measurement. 

Floods. — Special  heavy  floods  followed  the  rains  of  the  29th,  30th,  and  31st.  accom- 
panying storm  No.  XV  on  Chart  No.  I,  during  its  course  northeastward  from  Alabama 
to  Sout^nem  Virginia.  The  tide  rose  higher  at  Norfork  than  since  last  April,  the  lower 
portion  of  the  city  becoming  flooded,  with  much  loss  to  property.  On  the  coast  of 
New  Jersey  heavy  northeast  gales  prevailed  during  the  30th,  producing  high  tides, 
washing  away  from  two  to  four  miles  of  railroad  track  at  Atlantic  City. 

Hail  fell,  on  the  4th,  at  Grand  Haven,  Mich. ;  5th,  at  Vevay,  Ind.,  and  McMinnville, 
Tenn. ;  8th  and  9th,  at  Embarrass,  Wis. ;  13th,  at  Gardiner,  Me.,  and  New  Bedford, 
Mass. ;  28th,  at  Vevay,  Ind. ;  30th,  at  West  Chester,  Pa. 

Show. — At  Pembina,  Dak.,  there  was  not  sufficient  snow  on  the  ground  at  any  time 
to  permit  the  use  of  sleds  or  sleighs. 

Vepth  of  snoic  on  ground  at  close  of  month. — In  New  England  it  varies  from  0.25  inch 
to  10  inches ;  northern  portions  of  New  York  and  Pennsylvania,  from  0.01  to  0.50  inch ; 
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West  Virginia,  0.15  inch;  Virginia,  12  inches  at  Wytheville ;  Northern  Illinoia,  0.20 
to  0.50  inch;  Eastern  Kansas,  0.25  to  2  inches;  Northwestern  Iowa,  2.50  inches;  N^ 
braska,  1  to  3  inches;  Northern  Minnesota,  0.25  to  0.50  inch;  Dakota,  0.02  to  1.50 
inches;  New  Mexico,  at  Santa  Fe,  1.50  inches;  Colorado,  4  to  12  inches;  Wyoming,  3 
inches  at  Cheyenne;  Montana,  Virginia  City,  some  snow  on  mountains;  Utah,  Salt 
Lake  City,  3  inches ;  Nevada,  Pioche,  0.05  inch ;  California,  San  Gorgonio,  2  inches. 
On  the  31st,  at  Starkey,  N.  Y.,  the  ground  is  reported  as  very  dry,  and  a  scarcity  of 
water. 

Rainy  days. — The  number  of  days  on  which  rain  or  snow  has  fallen  varies  as  fol- 
lows :  New  England,  from  1  to  12 ;  Middle  Atlantic  States,  1  t-o  19 ;  South  Atlantic 
States,  5  to  14  ;  Lower  Lake  rejB^ion,  1  to  22 ;  Tennessee  and  Ohio  Valley,  5  to  19 ;  East 
Gulf  States,  5  to  14 ;  West  Gull  States,  2  to  16 ;  Upper  Lake  region,  7  to  17 ;  the  North- 
west, 5  to  16 ;  Rocky  Mountain  region,  1  to  9 ;  California,  2  to  8. 

Cloudy  days, — The  number  reported  by  the  voluntary  observers  is  as  follows:  New 
England,  0  to  16;  Middle  States,  5  to  13;  South  Atlantic  States,  6  to  14;  East  Gulf 
States,  4  to  15;  West  Gulf  States,  4  to  14 ;  Tennessee  and  Ohio  Valley,  9  to  16;  Lower 
Lakes,  3  to  23 ;  Upper  Lake  region,  5  to  17 ;  the  Northwest,  4  to  19 ;  Rocky  Mountain 
region,  1  to  9  ;  California,  7  to  22. 

rredpitation  from  cloudiest  skies, — At  Santa  F6,  on  the  4th,  as  anow ;  Bangor,  Me., 
12th,  snow ;  New  Haven,  Conn.,  13tli,  rain. 

kelatiyt:  humidity. 

The  average  relative  humidity  for  the  month  ranges  about  as  follows:  For  New 
England,  60  to  74 ;  Middle  Atlantic  States,  59  to  78 ;  South  Atlantic  States,  69  to  81 ; 
East  Gulf  States,  71  to  78 ;  West  Gulf  States,  60  to  83 ;  Tennessee  and  the  Ohio  Valley^ 
68  to  74  ;  Lower  Lake  region,  76  to  86:  Upper  Lake  region,  72  to  83  ;  Upper  Mississippi 
Valley,  70  to  79;  Lower  Mississippi  \  alley ;  70  to  78;  California  coast,  56  to  73;  S«ac- 
ramento  Vallev,  74  to  75.  High  stations  report  the  following:  Mount  Washington, 
78;  Pike's  Peak,  56;  Cheyenne,  48;  Denver,  54;  Santa  F^,  60:  Salt  Lake  City,  68; 
Virginia  City,  68 ;  Boise  City,  Idaho,  68 ;  Winnemucca,  Nev.,  5y ;  Pioche,  Nov.,  57. 

WINDS. 

In  general, — The  prevailing  winds  at  the  Signal-Service  stations  are  show^  by  the 
arrows  on  Chart  No.  II.  The  maximum  hourlj^  velocities  have  been  given  in  the  de- 
scription of  the  movements  of  high  and  low  pressure  areas. 

Total  movements  of  the  air. — ^The  following  are  the  largest,  as  recorded  at  the  Signal- 
Service  stations,  viz:  Kittvhawk,  12,987  miles;  Cape  Lookout,  N.  C,  12,751;  Cape 
May,  12,541;  Pike's  Peak,  12,491;  Sandy  Hook,  12,107;  Cape  Henry,  11,917 ;  Thatch- 
er's Island,  11,358;  Cape  Hatteras,  10,556;  Sandusky,  Ohio,  10,525;  Key  West,  10,454; 
Bamegat,  10,272;  Indianola,  10,101;  Dodge  Citv,  9,217;  Eastport,  9,159;  Brecken- 
ridge,  8,705;  New  York,  8,618;  Grand  Haven,  8,448;  Cleveland,  8,462;  Tybee  Island, 
8,lb3.  The  smallest  are:  La  Mesilla,  N.  Mex.,  1,115  miles;  Visalia,  Cal.,  1,164  ;  Boise 
Citv,  1,370;  Virginia  City,  1,600;  August  a,  2,445;  Lynchburg,  2,606 ;  Nashville,  2,832 ; 
Springfield,  2,873;  Salt  Lake  Citv,  2,978;  Shreveport,  3,172;  Sacramento,  3,187  ;  Eagle 
Pass,  3,230;  Knoxville,  3,248;  Brackettville,  3,325;  San  Antonio,  3,501;  Los  Angeles, 
3,705 ;  Laredo,  3,969 ;  Pioche,  4,048 ;  San  Francisco,  4,058 ;  Mobile,  4,064. 

VARIFICATIONS. 

Indications, — As  worked  up  three  times  daily,  they  have  been  carefullv  compared  with 
the  actual  conditions  during  the  succeeding  twenty-fonr  hours,  and  tne  following  i"e- 
ault  obtained,  viz :  The  percentage  verified  averages  85.9  for  New  England ;  86.5  for 
the  Middle  Atlantic  States:  87.7  for  the  South  Atlantic  States;  82.9  for  the  East  Gulf 
States;  84.2  for  the  West  Gulf  States;  84.9  for  the  Ohio  Valley  and  Tennessee ;  88.2 
for  the  Lower  Lake  region  ;  83.5  for  the  Upper  Lake  region ;  80.0  for  the  Upper  Mis- 
sissippi Valley ;  78.0  for  the  Lower  Missouri  valley.  For  all  the  districts  the  aver- 
age verified  is  84.2  per  cent.  By  elements  the  percentage  verified  averages  87.1  for  the 
weather;  82.8  for  the  wind  direction;  85.7  for  the  temperature;  80.8  for  barometric 
changes.  There  were  32  omissions  to  i)redict  (5  for  weather,  9  for  wind  direction,  12 
for  temperature,  and  6  for  barometer),  out  of  3,720,  or  0.9  per  cent.  Of  the  3,688  pre- 
dictions that  have  been  made,  129,  or  3.5  per  cent.,  are  recorded  as  having  completely 
failed  ;  137,  or  3.7  per  cent.,  as  one-fourth  verified  ;  436,  or  11.8  per  cent.,  as  one-hau 
verified;  544,  or  14.8  per  cent.,  as  three-fourths  verified ;  2,442,  or  66.2  per  cent.,  as 
completely  verified. 

Cautianary  signals, — The  display  of  signals  was  discontinued  at  the  Lake  stations, 
excepting  Milwaukee  and  Grand  Haven,  on  the  16th  instant,  on  account  of  the  close  of 
navigation.    Out  of  187  signals  ordered,  155,  or  82.9  per  cent.,  were  reported  justified 
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by  sabsequent  honrly  Telooities  of  25  miles  aud  over,  bttt  of  these  6  were  late.  There 
were  32  reported  as  not  justified.  From  scattered  stations  there  are  54  reports  of  the 
wind  having  obtained  an  honrly  velocity  of  25  miles  and  over  witliout  the  display  of 
signals ;  excepting  on  2d,  brisk  to  high  northerly  winds  from  Southern  New  Jersey  to 
the  Noith  Carolina  coast ;  on  the  7th  and  8th,  southerly  to  westerly  winds  along  Lake 
Erie. 

SumseU. — The  characteristics  of  the  sky,  as  indicative  of  fair  or  foul  weather  for  the 
succeeding  24  hours,  have  been  observed  at  all  Signal-Service  stations.  Reports  from 
111  stations  show  3,414  observations  to  have  been  taken.  Of  these  63  w^ere  reported 
doubtful;  2,823  cases,  or  84.2  per  cent.,  were  foUowed  by  the  anticipated  weather,  and 
588  were  not. 

NAVIGATION. 

Siages  of  water  in  rivers. — In  the  table  on  Chart  No.  Ill  are  given  the  highest  andlow- 
est  readings  on  the  Signal-Service  river-gauges,  from  which  it  will  be  seen  that  at  no 
time  has  the  danger  line  been  reached.  The  following  reports  of  the  effect  of  ice  upon 
navigation  have  been  received,  viz:  Missouri  River:  at  lankton,  Ist  to  24th,  chaunel 
closed  by  ice;  24th,  river  opened;  31st,  shore  ice.  Upper  Mississippi  River:  from 
Lake  Pepin  to  Saint  Paul,  20th,  ice  broke  up  aud  disappeared  ;  at  Samt  Paul,  22d,  ice 
in  river  moved  at  4  p.  m.  La  Crosse,  1st,  ice  in  river ;  2d,  frozen  over,  aud  navigation 
closed;  20th,  ice  thawing  rapidly  ;  2l8t,  11.30  a.  m.,  ice  broke  up ;  2  p.  m.,  river  open 
to  navigation,  ferries  commenced  running.  Dubuque,  1st,  navigation  closed ;  6th  and 
10th,  floating  ice  in  river;  15th,  main  channel  free  of  ice;  20th,  ice  disappeared. 
Davenport,  Ist  to  11th,  floating  ice  in  river;  12th,  river  clear  and  navigation  opened. 
Burlington,  1st,  floating  ice  in  river.  Keokuk,  Ist,  floating  ice  in  river;  5th,  river 
free  of  ice.  Saint  Louis,  2d,  floating  ice  in  river ;  4th,  noon,  ice  disappeared.  Upper 
Lakes :  Port  Huron,  10th,  navigation  closed  on  Lake  Huron.  Sault  Canal,  1st,  closed. 
Dulnth,  7th,  na\igation  was  virtually  clesed  on  Lake  Superior,  but  on  the  22d  the  last 
boat  is  reported  as  arriving  from  Buffalo.  Lower  Lakes :  Buffalo,  13th,  navigation 
closed-  Cleveland,  19th,  navigation  closed.  North  Volney,  N.  Y.,  navigatiou  on  Lake 
Ontario  open  throughout  month.  Red  River  of  the  North :  Pembina,  Ist,  i)artially 
frozen  over.  Dakota:  Morristown,  26th,  river  full  of  floating  ice.  Illinois:  Rockford, 
Ist  to  3d,  7th  and  8th,  river  frozen  over;  6th  and  11th,  river  clear.  Ohio :  Ringgold, 
1st,  Miami  Canal  closed  with  ice:  4th,  free  from  ice.  New  York:  Albany  and  Roch- 
ester, 7th,  canal  navigation  closed.  Canastota,  29th,  Erie  canal  free  from  ice.  Rome, 
2d,  canal  frozen  over.  Hudson  River,  14th,  Albany  and  New  York  boats  withdrawn 
for  season.  Maine :  Bangor,  30th,  Penobscot  River  frozen,  navigatiou  closed.  Gardi- 
ner, 10th,  Kennebec  JELiver  closed.  Massachusetts :  Lowell,,  Merrimac  and  Concord 
Rivers  closed  by  ice. 

Special  river  report, — At  Omaha  the  channel  of  the  Missouri  River  is  reported  to  be 
regaining  its  former  position  between  piers  9  and  10,  the  river-bed  filling  up  between 
piers  7  and  9,  counting  from  the  Nebraska  shore. 

ATMOSPHERIC  ELECTRICITY. 

Tkunderstorms  occurred,  on  the  3d,  Indian  Territory^  Texas,  Kansas;  4th,  Michigan, 
Illinois ;  5th,  Kentucky,  Florida,  Tennessee,  Indiana ;  8th,  Florida ;  13th,  Texas, 
Illinois;  16th,  Kansas;  17th,  Kansas,  Indian  Territory,  Illinois,  Iowa,  Nebraska, 
Missouri;  18th,  Indian  Territory,  Kansas;  19th,  Texas,  Kansas,  New  Mexico;  20th, 
Texas,  "most  severe  thunder-storm  ever  known";  21st,  Texas;  22d,  Alabama;  2:kl, 
Texas,  Alabama,  Louisiana;  24th,  Alabama,  Florida;  27th,  Texas;  28th,  Indian  Ter- 
ritory, Texas,  Florida;  29th,  Indian  Territory,  Florida,  Texas;  30th,  Indian  Ter- 
ritory. 

Distant  lightning  was  rejjortod  as  follows:  3d,  Indian  Territory  .Texas ;  4th,  Illinois; 
17th,  Kansas;  18th,  New  Mexico;  22d,  Texas*;  24th,  Alabama,  Georgia;  26th,  Texas, 
and  electricity  intense  on  Pike's  Peak. 

Auroras  were  observed, on  the  3d, in  Dakota;  4th,  Georgia,  Dakota;  5th,  Dakota; 
7thj  Iowa,  New  York;  8th,  Iowa;  9th,  Connecticut,  Iowa;  12th,  Dakota;  28th, 
Maine. 

OPTICAL  PHENOMENA. 

Solar  halos  were  obsen'ed,  on  the  2d,  in  Illinois:  3d,  Connecticut,  Illinois,  Maine, 
Kentucky,  Vermont,  Wisconsin ;  4th,  Louisiana,  Florida,  New  Jersey,  Connecticut ; 
5th,  California,  Vermont,  Nebraska;  6th,  California;  7th,  Ohio,  Florida,  Georgia, 
Vermont;  8th,  Texas,  Iowa,  South  Carolina;  9th,  Illinois,  Iowa,  Louisiana;  10th,  New 
York,  Illinois,  Indiana,  Iowa,  Ohio,  Kentucky,  Connecticut,  Wisconsin ;  11th,  New  York, 
Ohio,  Connecticut,  Wisconsin ;  12th,  Iowa,  New  York,  Connecticut;  13th,  California, 
Ohio,  Connecticut;  15th,  Colorado,  Maine,  Nebraska,  Louisiana;  16th,  California, 
Nehraska,  Connecticut;  17th,  California,  Connecticut;  18th,  Texas,  Kentucky,  New 
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HarapHhire;  19th,  Colorado,  Ohio;  20th,  California,  Alabama,  Maine;  29d,  Connecti- 
cut; 23d,  Iowa,  Ohio;  24tlL,  Ohio,  Connecticut:  ^bth,  Connecticut:  28tli9  California, 
G(f<irgia ;  21Hh,  Mar>'land,  Michigan,  New  York,  Fennsylyania,  Ohio,  New  Jersey;  30th, 
UlinolH,  Indiana,  Iowa,  New  Hampshire;  31st,  Minnesota,  South  Carolina. 

Lunar  halos, — 8th,  Texas,  California,  Iowa,  Nebraska,  Missouri ;  9th,  Illinois,  Indi- 
ana, Pennsylvania,  Tennessee,  Florida,  New  Jersey,  Connecticut,  Minnesota;  10th, 
Dakota,  Nebraska,  Illinois,  Indiana,  Iowa,  3f aryland,  Ohio,  Pennsylvania,  Virginia, 
New  Jersey,  Florida,  Missouri,  California,  Idaho,  Nebraska,  Minnesota,  Wisconsin; 
11th,  Nebraska,  Indiana,  Iowa,  Maryland,  New  York,  Virginia,  New  Jersey,  Louisiana, 
Missouri,  Ohio,  Michigan,  Connecticut,  Nevada,  Minnesota ;  I2th,  Maryland,  Massa- 
chusetts, Michigan,  New  York,  New  Jersey,  Missouri,  Wisconsin,  Ohio,  Pennsylvania, 
Kh(Mle  Island,  Connecticut,  California,  Idaho,  Nevada ;  13th,  California,  New  York, 
Virginia,  Missouri,  Wisconsin,  North  Carolina,  Nevada,  Minnesota,  Texas ;  14th,  Cali- 
fornia, Nebraska,  Dakota,  Iowa,  Maine,  Maryland,  Massachusetts,  Michigan,  New 
York,  Vermont,  New  Jersey,  Louisiana,  Missouri,  MinnesotA,  North  Carolina,  Rhode 
Island,  Connecticut,  California, Minnesota,  Wisconsin;  15th,  Nebraska,  Illinois, Iowa, 
Massachusetts,  Minnesota,  New  York,  Vermont,  Louisiana^  Michigan,  Tennessee,  North 
Carolina,  Rhode  Island,  Idaho,  Nevada,  Minnesota,  Missouri,  Wisconsin ;  16th,  Ne- 
braska, Indiana,  Ohio,  Vermont,  Minnesota,  New  York,  Connecticut,  Idaho,  Nevada, 
Wisconsin ;  17th,  California.  Nebraska,  Michigan,  Pennsylvania,  Virginia,  Ohio,  New 
York,  New  Jersey,  Maine,  Wisconsin ;  18th,  Colorado,  Wyoming  Territory,  Alabama, 
Texas,  Maine,  New  York,  Ohio,  Vermont,  Virginia,  Pennsylvania,  Iowa,  Massa- 
chnsc^tts;  19tli,  Colorado,  Indian  Territory,  Alabama,  Ohio,  Virginia,  New  Jersey, 
Louisiana,  Iowa,  Connecticut,  Idaho,  Nevada;  20th,  Colorado,  Alabama,  Georgia, 
Illinois,  Iowa,  Nebraska,  New  York,  Missouri,  Tennessee,  Indiana,  Florida,  Connecti- 
cut, Maine ;  21st,  Illinois,  Indiana,  Iowa,  Maine,  Nebraska,  Ohio,  New  Jersey,  Massa- 
chusetts; 22d,  Colorado,  Indiana,  Kansas,  Virginia,  Ohio,  Connecticut;  23d,  Iowa, 
Kansas;  24th,  Indiana,  Iowa,  Minnesota;  25th,  Indiana,  Kansas;  26th,  New  York; 
27th,  New  York :  30th,  Georgia. 

Mirage  was  observ^ed  on  tne  2d  in  Dakota  and  Connecticut;  3d,  Georgia ;  6th,  Min- 
nesota, Nebraska;  7th,  Nebraska;  8th,  Kansas,  Nebraska;  12tli,  Georgia;  15tli,  Ne- 
braska, Georgia;  18th,  Kansas,  Georgia,  Connecticut ;  20th,  Connecticut;  21st,  Massa- 
chusetts, Connecticut;  23d,  Connecticut;  24th,  Kansas,  Connecticut. 

MISCELLANEOUS  PHENOMENA. 

Botanical. — Connecticut :  New  London,  dandelions,  daisies  and  dahlias,  grass  fresh 
and  green  26th ;  honeysuckle,  pansies,  and  quince  in  bloom  28th ;  Suffield,  dandelions 
in  bloom.  Dakota:  Pembina,  willows  and  poplars  budding  during  month.  Iowa: 
Dubuque,  20th,  lilies  sprouting  and  grass  growing;  Nora  Springs,  pansies  blooming. 
lOtli;  dandelions,  in  bloom  22d;  trees  budding  23(1;  Monticello,  grass,  rhubarb,  and 
com  growing  during  the  month.  Indiana :  Logansport,  31st^  rose  bushes  and  maple 
trees  budding;  Vevay,  28th,  janonicas  blooming,  i*oses  and  lilacs  leating;  Milford, 
18tb,  wild  flowers  in  bloom.  Illinois:  Anna,  strawberries  in  bloom  15th;  quince  and 
lilac  buds  showing  color  31st;  Martinsville,  trees  budding  and  leafing  26th ;  shrubs 
and  plants  beginning  to  sprout  31st ;  Sterling,  lilacs  budding  at  the  end  of  the  month. 
Kansas :  Creswell,  20th,  winter  wheat  growing  nicely,  and  looking  flpreen  as  in  spring. 
Maryland :  Sand^  Springs,  flowers  blooming  throughout  the  montn ;  Fallston,  2dth, 
mountain  pinks  in  bloom.  Massachusetts:  Fall  River,  flowers  in  bloom  during  the 
month;  New  Bedford,  6th,  violets  in  bloom;  Fitchbnrg,  dandelions  blooming;  Con- 
way, sap  running  and  sugar  made.  Michigan :  Litchfield,  dandelions  and  peach  trees 
in  bloom.  Missouri:  Troy,  7  th,  seeds  of  asters,  hemp,  mustard,  &c,.  observed  germin- 
ating in  open  ground;  Lexington,  rose,  peach,  lilac,  and  other  bmls  unfolding;  Clin- 
ton, rose,  peach,  and  lilac  budding,  straw l>erries  in  bloom;  Oregon,  dandelions  and 
cix)cu8  growing  22d,  rose  bushes  buddiifg  23d,  wheat  and  rye  growing  rapidly  25th. 
New  Hampshire :  Contoocookville,  30th,  blossom  buds  of  the  trailing  arbutns  swelling; 
Carroll  County,  trailing  arbutus  and  lilacs  in  bloom.  Nebraska :  Emerson,  21st,  horse- 
radish sprouting;  Plattsmouth,  20th,  fruit  trees  budding.  New  Jersey:  Freehold, 
23d,  magnolia^  nlac,  spirea,  elm,  apple,  and  maple  trees  budding,  rose  buslies  le4ifing, 
and  dandelions  in  bloom  throughout  the  mouth;  Salem,  30th,  peach  trees  in  leiu, 
pear  tives  bloominjj:,  and  n>se  bushes  in  leaf  and  budding ;  Newark,  20th,  elm  and 
maple  trees  budding  and  leafing;  Moorestown,  22d^  dandelions  and  japonicas  in 
bloom.  North  Carohna:  Murphy,  pansies,  English  daisies,  forsythia,  and  wild  flowers 
in  bloom  during  last  of  month.  New  York:  Waterburg,  3l8t,  dandelions  in  bloom; 
Flushing,  29th.  flowen**in  bloom;  Farmingdale,  25th  to  3l8t,  dandelions  in  bloom  and 
lilac  buds  swollen  as  in  spring.  Ohio:  Bellefontaine,  3l8t,  grass  growing  and  fruit 
trees  budding ;  Urbaiia,  23d,  grass  green  and  lilacs  budding ;  2l8t,  dandelions  in  bloom ; 
RuggloK,  wheat  sprouting.  Oregon:  Salem,  grass  and  pasturage  in  excellent  condi- 
tion. Pennsylvania:  Green  Castle,  16th,  dandelions  in  oloom;  Tioga,  25th,  dande- 
lions in  bloom;  Chambersburg,  28tb  to  3l8t,  pansies,  dandelions,  and  honeysuckle 
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in  bloom;  Halmesville^  8tli.  dandelions  in  bloom.  Rhode  Island:  Newport,  roses, 
honeysnckle,  and  pansies  blooming,  and  grass  green.  South  Carolina:  Aiken,  16th, 
jonquils  in  bloom.  Texas:  Clarksville,  wheat  and  oats  look  well;  cotton-picking 
nearly  finished.  Tennessee:  Nashville,  S8th,  grass  green  and  growing  rapidly.  Yir- 
mnia:  Alto  Vista,  3l8t,  strawberries  in  bloom;  Prospect  Uill,  28th,  strawberries  in 
bloom;  Wytheville,  29th,  lilac  buds  ready  to  burst,  leaflets  visible.  Wisconsin: 
Embaxrass,  31st,  bnds  of  the  lilac  and  currant  swollen  as  in  spring;  grass  starting; 
fall  grain  looks  as  forward  as  that  of  last  fall  did  the  first  of  June. 

Metean  were  observed  on  the  1st,  Missouri,  Georgia;  2d^  Connecticnt,  Indiana, 
Iowa,  Kansas,  Maryland,  New  York;  3d,  Maryland,  Missouri,  New  York,  Ohio;  6th, 
IIUdoIm;  7th,  Indiana,  Louisiana,  Massachusetts,  New  Jersey,  Missouri:  8th,  Connec- 
ticut, Iowa,  Maryland,  New  York;  9th,  Indiana,  Iowa,  Maryland;  lOtn,  Iowa,  New 
Jersey,  Pennsylvania;  11th,  Indiana,  Iowa,  Kansas,  Louisiana,  Maryland,  Massachu- 
setts, New  York,  Pennsylvania,  Missouri,  Nebraska;  12th,  Indiana,  Iowa,  Louisifina. 
Maryland,  Missouri,  Idaho:  13th,  Indiana,  Kansas,  Missouri;  15th,  Missouri:  16th, 
Kansas,  Massachusetts;  17tn,  California;  18th,  Georgia,  West  Virginia;  23d,  Massa- 
chuaetta;  24th,  Massachusetts;  25th,  Kansas,  Maine;  26th,  New  York;  27th,  New 
York;  28th,  New  York,  Vermont,  Maine;  29th,  Maryland,  New  Jersey;  3l8t,  Connec- 
ticut, Illinois,  Massachusetts,  New  Jersey,  Pennsylvania.  Emerson,  Nebr.,  meteors 
nearly  every  night  during  the  month.  Clear  Creek,  Nebr.,  10th,  several  bright 
meteors  during  evening.  Indianapolis,  Ind.,  12th,  between  3  and  4  a.  m.,  51  meteors 
in  30  minutes.  Tybee  Island,  Ga.,  Ist,  large  numbers  of  faint  meteors  appeared,  8  to 
11  p.  m.,  from.  east. 

Prairie  firea  were  reported  as  follows:  On  the  2d,  Indian  Territory;  6th,  Kansas; 
7th,  Kansas;  8th,  Kansas;  9th,  Dakota,  Indian  Territory,  Kansas;  11th,  Indian  Ter- 
ritory, Kansas;  12th,  Dakota,  Kansas;  13th,  Kansas;  14th,  Dakota,  Kansas;  15th, 
Dakota,  Kansas:  16th,  Dakota;  19th,  Dakota;  28th,  Kansas. 

£artkqitake.'-<^tknskd&:  18th,  Beachburg,  Out.,  between  5  and  6  a.  m.,  two  shocks; 
last  one  quite  severe. 

Zodiacal  light  was  observed  at  Savannah,  Ga.,  on  the  Ist,  2d,  3d,  and  5th;  Southing- 
ton,  Conn.,  2d,  3d,  7th,  8th,  23d,  24th  to  29th,  and  31st;  Saint  Mary's  Home,  Ind.,  2d, 
3d,  7th,  8th,  9rh,  11th  to  14th;  Great  Bend,  Kans.,  7th,  11th;  Somerset,  Mass.,  23d  to 
29th,  and  31st;  Rowe,  28th;  Cambridge,  Mass.,  1st  to  3d,  7th,  23d  to  Slst;  Oregon, 
Mo.,  15th;  Atco,  N.  J.,  31st;  MonticeUo,  Iowa,  Slst. 

SOLAR  PHENOMENA. 

Sun  spots, — ^The  following  observations,  made  by  Mr.  D.  P.  Todd,  upon  the  spots  of 
the  sun,  have  been  kindly  communicated  by  Rear- Admiral  John  Rodgers,  U.  S.  N. , 
Superintendent  of  the  Naval  Observatory : 
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Two  large  groups  of  faculie. 

At  the  Cincinnati  Observatory  the  following  observations  were  taken  by  Mr.  John 
Given,  and  communicated  by  Ormond  Stone,  director  of  observatory :  December  20, 
at  noon — ^uew  groups,  1 ;  new  spots,  1.    December  21,  at  noon — visible,  groups,  1 ; 
spots.  1. 
Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brigadier-General  {Brevet  Assigned) y  Chief  SignaUOfficer,  U,  S,  A. 
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MONTHLY  WEATHER  REVIEW,  JANUARY,  187a 

INTRODUCTION. 

In  compiling  the  present  review  the  following  data,  received  np  to  Febniary  14,  have 
been  made  use  pf,  viz :  The  regular  tri-daily  weather  charts,  containing  the  data  of  the 
simultaneous  observations  taken  at  one  hundred  and  twenty-eight  Signal  Service  sta- 
tions and  twelve  Canadian  stations;  monthly  journals  and  means  from  one  hundred 
and  thirty-four  of  the  former,  and  means  from  thirteen  of  the  latter ;  two  hundred 
and  forty  monthly  reports  from  volunteer  observers ;  thirty-five  monthly  reports  from 
United  States  Army  post-surgeons ;  marine  records ;  international  simultaiieous  reports ; 
monthly  reports  of  the  weather  services  of  Canada  and  of  the  States  of  Iowa  and 
Missouri ;  reliable  newspaper  extracts ;  special  reports.  The  most  prominent  events 
of  the  month  have  been :  the  high  temperatures  of  the  Missouri  and  Upper  Mississippi 
Valleys  and  the  Lake  region ;  the  high  pressures  over  the  same  region ;  the  severe 
storms  of  the  11th  and  the  31st  on  the  Atlantic  coasts,  and  of  the  14th  to  the  16th  and 
the  24th  to  the  28th  on  the  Pacific  coasts ;  the  excessive  rain-fall  in  Northern  Califor- 
nia ;  the  remarkable  measured  wind- velocities  of  120  miles  per  hour  at  Cape  Lookout 
and  186  at  Mount  Washington ;  the  forward  state  of  vegetation  in  the  western  and 
northern  sections ;  the  aurora  of  the  23d. 

BAROMETRIC  PRESSURE. 

In  general, — The  general  distribution  of  atmospheric  pressure  is  shown  by  the  isobars 
on  Chart  No.  II.  A  comparison  with  former  years  shows  that  pressures  have  been 
normal  over  Lakes  and  Upper  Canada,  but  above  the  mean  on  the  Pacific  and  Atlantic 
coasts,  and  10  or  15  hundredths  of  an  inch  above  the  mean  in  the  Gulf  States. 

Barometric  ranges, — The  largest  and  smallest  monthly  ranges  have  been  as  follows : 
California:  Reel  Bluff,  0.98;  Los  Angeles,  0.42.  Rocky  Mountains:  Denver,  0.56; 
Pikers  Peak,  0.49.  Northwest:  Yankton,  1.07;  Dead  wood,  0.64.  The  Southwest: 
Jacksborough,  l.Od;  Uvalde,  0.60.  Upper  Mississippi  Valley:  Saint  Paul,  1.03;  Dav- 
enport, 0.95.  Upper  Lakes :  Chicago,  0.07 ;  Escanaba,  0.80.  Lower  Lakes :  Oswego, 
1.17;  Detroit,  0.89.  Ohio  Valley:  Cincinnati,  1.22;  Pittsburgh,  1.11.  East  Gulf 
States :  Vicksburg,  1.05 ;  Key  West,  0.55.  South  Atlantic  States :  Cape  Lookout,  1.36; 
Jacksonville,  0.87.  Middle  States:  Albany,  1.54;  Baltimore,  1.23.  New  England: 
Portland,  1.85;  New  Haven,  1.54 ;  and  Mount  Washington,  1.13. 

Departures  from  normal  pressures. — ^The  following  sjTiopsis  of  the  tri-daily  map  of 
departures  from  normal  values  of  the  pressures  observed,  but  not  reduced  to  sea-level 
(inasmuch  as  the  normal  annual  and  diurnal  periodicities,  and  the  normal  geograph- 
ical distribution,  of  the  pressure  are  thereby  eliminated),  will,  in  connection  with  the 
subsequent  history  of  areas  of  low  and  high  pressure,  as  defined  by  the  Isobars  for 
sea-level,  give  a  complete  view  of  the  pressure  during  the  month.  The  month  began 
with  a  depression  of  —50  hundredths  of  an  inch  over  Nova  Scotia,  and  an  excess  -j-30 
over  Manitoba  and  Oregon ;  the  line  of  no  departure  extended  from  Minnesota  to  Lonisi* 
ana.  On  the  2d  the  pressure  rapidly  fell  in  the  Northwest,  and  a  depression  developed 
along  the  east  slox)e  of  the  Rocky  Mountains,  being  greatest,  -^59,  at  Dakota  at  11  p. 
m.,  while  4-23  was  reported  from  Oregon  and  -fl9  from  the  Lower  Lakes.  The  3d 
began  with  a  depression  of  —40  in  Dakota  and  Texas,  and  an  excess,  +30,  in  the  Saint 
Lawrence  Valley,  and  -1-13  in  California.  The  depressions  extended  eastward,  and, 
at  11  p.  m.,  were,  respectively,  in  the  Upper  Mississippi  Valley  and  in  Tennessee; 
pressure  rapidly  rose  to  -1-24  in  Oregon- and  +44  in  Maine.  The  4th  began  with  —50 
on  the  North  Carolina  coast,  -1-46  at  Eastport,  -I-IO  in  Texas,  -1-25  in  Manitoba,  and 
4-30  in  Oregon.  The  depression  moved  northeastward,  followed  by  rapid  rise  in  the 
Mississippi  Valley  and  the  Southwest.  A  second  depn^ssion,  however,  developed  in 
Manitoba  and  Montana.  The  5th  began  with  +35  in  the  Lower  Mississippi  v''alley 
and  -1-26  in  Manitoba,  but  —18  in  Wisconsin  and  —70  at  Eastport.  The  depression 
moved  eastward,  and,  by  11  p.  m.,  an  area  of  about  -f  30  extended  from  Manit<iba  to 
the  Gulf  of  Mexico,  while  a  slow  fall  resulted  in  a  depression  of  —10  on  the  Pacific 
coast.  The  6th  began  with  —10  or  —12  on  the  Pacific  coast,  -|-35  in  the  Northwest 
and  Mississippi  VaUey,  and  —5  over  the  Lower  Lake  Region.  During  the  daj'  the 
barometer  fell  slowly  west  of  the  Rocky  Mountains,  but  steadily  rose  from  Manitoba 
southward,  so  that,  at  11  p.  m.,  —16 prevailed  on  the  Pacific  coast,  and  -1-40  in  the  Upper 
Mississippi  Valley.  The  7th  began  with  an  area  of  excess  over  the  entii*e  coiuitry  east 
of  the  Rocky  Mountains;  the  highest,  -1-48,  in  the  Ohio  Valley.  A  slight  depression 
prevailed  in  Colorado,  and  a  decided  one,  —25  to  —30,  in  Manitoba  and  Oregon.  The 
depression  rapidly  developed  during  the  day,  and,  at  11  p.  m.,  there  were  reports  —46 
in  Oregon,  —30  in  Manitoba,  0  from  Nevada  to  Indian  Territory,  and  thence  to  Lake 
Superior,  and  -H50  on  the  Middle  Atlantic  coast.    During  the  8th  the  0-line  remained 
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in  the  Mississippi  Valley,  but  the  pressure  increased  to  +67  at  Eastport,  and  diminished 
to  +20  in  the  South  Atlantic  States.  The  low  pressure  on  the  Pacific  coast  was  fol- 
lowed by  a  steady  rise  up  to  +4  in  Oregon  at  11  p.  m.,  at  which  time  a  0-line  trended 
southeast  from  Vancouver's  Island  tfb  Northern  Texas,  and  the  greatest  depression,  —60, 
^as  in  Manitoba  and  Northern  Dakota.  The  9th  began  with  rapidly-falling  barom- 
eter in  the  Paciiic  States,  and  a  depression  of  —10  in  Oregon,  but  an  excess  over  Cali- 
fornia and  the  Rocky  Mountain  region  ;  a  depression  from  Colorado  to  the  Mississippi, 
which  amounted  to  —40  throughout  Minnesota,  and  to  —20  throughout  the  eastern 
part  of  the  Gulf  of  Mexico,  and  an  excess  over  the  Middle  States  and  New  England, 
amounting  to  +45  on  tbe  coast  of  Maine.  During  the  day  the  depression  decidedly 
increased,  and  the  excess  in  the  Middle  States  and  New  England  diminished.  The 
10th  began  with  the  depression  —85  at  Cape  Hatteras,  which  had  movdd  thither  from 
the  eastern  portion  of  the  Gulf  of  Mexico,  a  geueral  depression  of  —35  prevailed  from 
Ohio  to  Illinois,  and  the  depression  in  Oregon  had  extended  southward  over  Califor- 
nia and  eastward  over  Dakota.  The  former  passed  slowly  northeastward  to  —100  at 
Cape  Cod,  and  the  latter  during  the  day  became  central  as  —60  in  Dakota,  while  the 
pressure  rose  on  the  Pacific  coast  and  over  the  Gulf  of  Mexico  and  Southern  States. 
The  11th  began  with  —119  at  Portland,  Maine,  —40  in  Manitoba,  0  in  Oregon,  where 
preesure  was  highest,  whence  it  appears  that  the  pressure  was  below  tbe  normal  over 
the  entire  country.  During  the  day  the  barometer  fell  in  Texas,  but  elsewhere  rose, 
~  at  11  p.  m.  was  at  or  above  normal  west  of  Utah  and  Manitoba,  as  also  over  por- 
ous of  Tennessee,  Ohio,  and  Lake  Superior.  The  greatest  depressions  were  —78  at 
tport,  and  —45  over  Western  Texas.  The  12th  began  with  depressions  of  —32  at 
ton,  —55  in  Eastern  Texas,  but  elevations  of  +12  Lake  Saint  Clair,  and  +16  Salt 
ke  City.  Pressure  was  then  falling  in  the  Southwest,  but  elsewhere  rising.  Dur- 
g  the  day  pressure  fell  east  of  tbe  Mississippi,  and  less  so  in  Oregon ;  it  rose  at  most 
ky  Mountain  stations,  and  in  Manitoba,  as  also  over  New  England.  At  11  p.  m. 
e  depression  —55  prevailed  over  Arkansas,  the  excess  +20  over  Wyoming  Territory, 
nitoba,  &c.  The  13th  began  with  —52  at  Cairo,  —15  on  the  Pacific  coast,  +30  in 
itoba,  + 10  Middle  Atlantic  coast.  Pressure  was  falling  at  Rocky  Mountain  sta- 
Ds.  During  the  day  pressure  rose,  but  fell  again  from  the  Mississippi  westward,  and 
11  p.  m.  a  depression  of  —45  prevailed  on  the  California  and  Oregon  coasts,  a  slight 
cess  prevailed  from  Manitoba  to  Colorado  and  Southern  Texas,  as  also  in  New  Eng- 
nd ;  tneprincipal  depression,  —47,  was  central  along  the  Ohio  Valley.  The  14th  began 
*th  —58  at  Philadelphia,  and  —44  at  Portland,  Oregon ;  from  Dakota  to  Texas  pres- 
was  slightly  above  the  normal,  as  also  in  Nova  Scotia  and  New  Bninswick,  but 
where  extensive  depressions  existed.  Pressure  was  rising  in  Nevada  and  Califor- 
,  the  Gulf  States,  and  Ohio  Valley,  but  during  the  day  continued  falling  to  —  50 
d  —52  in  California  and  Oregon,  and  probably  to  a  less  extent  in  Montana  and 
tish  Possessions ;  it  rose  to  +15  in  Texas,  and  also  east  of  the  Mississippi,  but  again 
U  in  Maine  to  —73.  The  15th  began  with  —50  at  San  Francisco,  —64  at  Eastport, 
d  +10  at  Indianola.  During  the  day  pressure  rose  at  San  Francisco,  but  fell  in 
on  and  westward  to  Manitoba.  On  the  16th  and  17th  telegraphic  re]>orts  from 
Pacific  coast  were  not  received,  but  the  pressure  appears  to  have  continued  very 
w  north  of  San  Francisco,  and  the  depression  in  British  America  extended  southward 
to  Minnesota  and  Dakota,  where  the  departure  was  —25  at  11  p.  m.  of  the  16th, 
liile  +20  prevailed  over  Northern  New  York.  During  the  17th  pressure  rose  on  the 
cific  coast,  but  fell  from  the  Rocky  to  the  Alleghany  Mountains,  and  rose  to  +27 
Nova  Scotia.  The  18th  began  with  depressions  —30  in  Texas  and  —23  in  Dakota, 
at  elevations  of  +14  at  San  Francisco  and  +29  at  Eastport.  Pressure  varied  during 
e  day  east  of  the  Mississippi,  but  rose  to  the  westward,  and  at  11  p.  m.  elevations 
+20  or  more  prevailed  in  Oregon  and  New  England,  but  a  depression  of  —30  ex- 
ed  in  Texas,  the  depression  in  the  Northwest  appeared  to  die  out.  During  the 
h  the  depression  in  the  Gulf  States  moved  slowly  northeastward,  and  at  11  p.  m. 
as  central  (—35)  at  Cairo,  while  the  elevations  were  +17  in  Oregon  and  +9  at  New 
ndon.  The  20th  began  with  an  elevation  of  +26  at  Virginia  City,  but  pressure  ha<l 
lien  rapiilly  on  the  Pacific  coast,  and  also  very  generally  in  the  Mississippi  V-alley  and 
tlantic  States.  The  greatest  depression  was  -^  at  Knoxville.  During  the  day  the 
rea  of  rising  barometer  extended  eastward  to  the  Alleghanies,  and  the  depression — 30 
tended  from  Georgia  to  Ohio.  The  2l8t  began  with  depressions — 30  to — 35  over  the 
uth  Atlantic  States,  Ohio,  and  portion  of  the  Lower  Lakes,  but  elevation  -|-25  over 
Rocky  Mountain  region  and  the  Gulf  of  Saint  Lawrence.  During  the  day  pressure 
11  on  the  Pacific  coast,  and  was  stationary  at  Rocky  Mountains,  but  fell  in  Middle 
Eastern  States  to  —-45  in  the  Saint  Lawrence  Valley.  The  22d  began  with  a  rapid 
to  -{-45  in  Manitoba,  but  fell  to  — 29  in  Oregon  and  to  —55  in  the  Saint  Lawrence 
alley  and  Nova  Scotia.  The  fall  on  the  Pacific  coast  was  followed  by  a  rapid  rise, 
e  rise  in  Manitoba  extended  southeastward  to  Lake  Huron.  The  depression  in  the 
nt  Lawrence  Valley  was  — 53  at  11  p.  m.  The  23d  began  with  a  continued  rise  on 
e  Pacific  coast,  but  fell  in  the  Northwest  and  Southwest.  The  depressions  were — 31 
ismarck,  — 57  Boston^  — 61  Quebec.    The  elevations  were  -|-33  Escanaba,  -|-8  San 
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Diego.  During  the  day  the  depressions  rapidly  developed,  and  the  11  p.  m.  map  showed 
-f  24  San  Diego,  —45  Bismark,  —75  Gulf  of  Saint  Lawrence,  -|-30  to  -f35  Virginia  to 
Upper  Canada.  The  24th  bc^an  with  a  rapid  fall  on  the  Pacilic  coast  to  — ^21  at  Sau 
Francisco,  and  a  rise  from  Colorado  northward.  The  depressions  were — 35 from  Min- 
nesota to  Missouri,  and  — 54  at  Sidney,  C.  B.  The  elevations  were  -f  35  to  -|-40  over 
the  Middle  Atlantic  States.  During  the  day  the  yiressure  fell  to —44  at  Portland,  Oreg., 
but  elsewhere  rose  to  -f  9  at  Santa  F^,  — ^24  in  Upper  Mississippi  Valley,  and  -f  25  at 
Halifax.  During  the  nicht  the  depression  in  Oregon  extended  eastward  to  Utah, 
where,  on  the  morning  or  the  25th,  —30  was  reported,  while  in  Oregon  -f  22,  and  in 
the  Upper  Mississippi  — 19,  but  at  Sydney  -|-27  prevailed.  During  the  day  the  preos- 
nre  rose  on  the  Pacific  coast  and  over  New  England  and  the  Gulf  of  Saint  Lawrence, 
bnt  fell  from  the  Rocky  Monntains  eastward  to  the  Middle  and  South  Atlantic  coasts, 
so  that  at  11  p.  m.  there  were  reported  in  Indian  Territory  — 31,  and  at  Port  Hnron 
— ^26.  The  26th  began  with  —48  m  Indian  Territory  and  Northern  Texas,  but  -}-47  at 
Sydney,  and  -f  10  at  San  Francisco  and  Virginia  Citv.  By  midnight  the  depressions 
were  —43  Cairo  and  Memphis,  and  — 37  Eastport.  while  the  pressure  had  also  fallen 
in  Oregon  and  Montana  to  — ^22  and  — ^24,  but  had  risen  to  -}-l  Pembina,  and  -f  13  Sak 
Lake  City.  The  27th  be^n  with  — 53  at  Cairo  and  — 41  Sydney  (no  reports  from 
Oregon),  4-^  Pembina.  The  depression  moved  rapidly  eastward,  and  at  11  p.  m.  was 
— 57  at  Washington,  bnt  had  risen  to  — 10  over  the  Canadian  Provinces,  and  fallen  to 
— 18  at  Virginia  City,  but  risen  to  -f  19  at  Duluth.  The  28th  began  with  a  depression 
of  — ^74  at  New  London  and  an  excess  of  -f-24  at  Pembina.  "Die  depression  moved 
northeastward  and  a  second  one  formed  in  the  Rocky  Mountains  and  the  Lower  Mis- 
sissippi Valley,  so  that  at  11  p.  m.  there  were  reported  — ^90  Sydney,  -|-1Q  Escanaba, 
—48  Texas,  +7  San  Diego.  The  29th  began  with  a  decided  fall  to  —61  in  Indian  Ter- 
ritory and  to  0  at  San  Francisco,  but  a  rise  over  the  Lakes,  Middle  and  Eastern  States. 
By  11  p.  m.  these  had  become  — 66  at  Shreveport,  — ^22  San  Francisco,  and  — 56  Port- 
land, Oreg.,  -}-43Collingwoodand-|-13  Cheyenne.  The  30th  bej^an  witn  — 66  at  Vicks- 
burg,  and  pressure  still  very  low  in  Oregon,  where,  however,  it  rose  during  the  day, 
so  that  at  11  p.  m.  the  departures  were  — 42  Portland,  Oreg.,  —67  Savannah,  -+-54  Quebec. 
The  3l8t  began  with  another  fall  on  the  Pacific  coast,  and  the  departures  were  — 8 
Kittyhawk,  -f  55  Chatham.  The  pressure,  however,  again  rose  from  the  Pacific  to  the 
Lake  region,  and  at  11  p.  m.  the  departures  were  +2  to  -^8  on  the  Pacific  coast,  —4Q 
in  Tttxas,  —72  Cape  May,  -f  42  Chatham. 

Areas  of  high  barometer  in  general, — ^These  have  been  bnt  few  and  unimportant,  fur- 
nishing a  ^reat  contrast  to  the  conditions  for  January  of  former  years.  The  consequent 
absence  ot  cold  northerly  gales  has  given  the  country  generally  a  month  of  remarkably 
mild  we4ither,  especially  from  the  Missouri  Valley  northward. 

No.  I. — This  area  covered  Texas  during  the  Ist. 

No.  II  advanced  southward  on  the  2d,  and  eastward  over  the  Lower  Lake  region. 
On  the  3d  it  covered  the  Middle  States  and  New  England,  and  then  retreated  north- 
eastward, being  over  the  GiUf  of  Saint  Lawrence  on  the  4th. 

No.  III. — Extended  for  a  short  time  along  the  east  slope  of  the  Rocky  Mountains  on 
the  3d ;  extended  eastward  on  the  5th  over  the  Gulf  States,  and  was  at  night-time  re- 
inforced by  high  barometer  No.  IV. 

No8.  IV  and  V  advanced  southward  on  the  5th  over  Manitoba,  and  at  11  p.  m.  of 
the  6th  was  central  over  Missouri  and  Iowa ;  then  it  moved  eastward,  and  at  II  p.  m., 
the  7th,  was  central  over  Maryland,  at  which  time  pressure  was  increasing  to  the 
northward,  so  that  during  the* 8th  the  barometer  rose  over  New  England  and  Nova 
Scotia,  where  it  was  highest  at  11  p.  m.,  after  which  the  area  of  highest  barometer 
moved  eastward,  and  at  11  p.  m.  of  the  9th  was  south  of  Newfoundland. 

No.  VI. — The  barometer  rose  from  California  to  Texas  on  the  8th  and  9th ;  on  the 
10th  the  highest  pressure  was  over  the  Gulf  of  Mexico,  and  on  the  11th  it  advanced 
northeastward  until  at  11  p.  m.,  when  it  was  central  in  Eastern  Kentucky  and  North- 
em  Georgia;  on  the  12th,  at  11  p.  m.,  it  had  advanced  to  Eastern' Virginia  and  Penn- 
sylvania, and  on  the  13th,  at  11  p.  m.,  was  central  in  Maine. 

No.  VII. — ^The  pressure  rose  on  the  12th  in  Manitoba,  and  on  the  13th  in  the  South- 
west, forming  a  high  area,  which,  at  11  p.  m.  of  the  14th,  was  central  in  Texaa,  and  at 
11  p.  m.  of  the  15th,  in  Tennessee,  with  equal  pressure  in  the  Lake  region.  The  com- 
bined areas  were  central  at  11  p.  m.  of  the  16th  and  during  the  whole  of  the  17th,  from 
the  Middle  Atlantic  States  to  Canada.  On  the  18th  the  pressure  had  fallen  over  Canada 
and  the  Gulf  States,  and  at  11  p.m.  the  highest  was  over  New  Jersey,  but  at  11  p.  m. 
of  the  19tli  was  off  the  North  Carolina  coast. 

/  No.  VIII. — On  the  20th  the  pressure  rose  from  Manitoba  to  Texas,  and  on  the  2l8t^ 
at  11  p.  m.,  high  areas  existed  in  both  these  sections.  Both  continued  developing 
during  the  22d,  but  on  the  23d  the  pressure  fell  in  the  Southwest,  and  the  other  area 
moved  southeastward  from  Minnesota  to  Maryland,  after  which  it  moved  more  slowly, 
and  waj4,  at  11  p.  m.  of  the  24th,  off  the  North  Carolina  coast. 

No.  IX. — Pressure  rose  on  the  25th  over  the  Gulf  of  Saint  Lawrence  and  New 
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Eiigland.    It  remained  high  over  these  regions  preceding  the  advance  of  low  area 
No.  X. 

No.  X. — Pressure  rose  on  the  27th  in  Manitoba  and  the  Northwest,  extending  east- 
ward on  the  28th  and  29tb,  and  at  11  p.  in.  of  the  2i>th  was  central  over  Upper  Canada 
and  the  Middle  States,  but  at  11  p.  m.  of  the  30th,  over  the  Saint  Lawrence  Valley, 
and  on  the  31st,  at  11  p.  m.,  was  central  over  the  mouth  of  that  river. 

Areas  of  law  barometer  in  general, — ^Ti^'elve  areas  of  low  pressure  are  traced  upon  chart 
No.  I.  These  seem  to  be  naturally  divisible  into  three  groups,  viz :  Nos.  I,  III,  V,  VI, 
and  X  originated  in  or  northwest  of  Dakota,  moved  southeast  to  the  Lake  region, 
thence  northeast  to  the  Gulf  of  Saint  Lawrence.  Nos.  VII,  VIII,  XI,  XII  originated 
in  or  northwest  of  Indian  Territory,  moved  southeast  to  Arkansas,  and  thence  east 
and  northeast  to  Maine  and  Nova  Scotia.  Nos.  11  and  IV  originated  in  Southern 
Texas  or  Northern  Mexico,  and  moved  northeast  to  North  Carolina  and  Nova  Scotia. 
So  far  as  our  maps  show,  the  first  two  of  these  groups  originated  on  the  east  slope  of 
the  Rocky  Mountains,  as  subsidiary  areas,  induced  by  the  presence  of  extensive  de- 
pressions, either  west  of  the  mountains  or  over  the  Gulf  oi  Mexico,  precisely  as  the 
subsidiary  areas  of  Nos.  XI  and  XII  were  formed  on  the  southeast  slope  of  the  Al- 
leghanies. 

No.  I. — The  barometer  rose  in  Oregon  on  the  2d,  while  this  depression  was  develop- 
ing to  the  west  of  Manitoba ;  it  moved  southeastward  over  the  Lake  region  on  the  3d, 
thence  eastward  on  the  4th,  and  was  dissipatedduring  that  evening  under  the  inHuence 
of  the  more  important  depression  No.  II. 

No.  II. — An  area  of  calms  or  northerly  winds  and  cold,  clear  weather  prevaile<l  over 
Southern  Texas  on  the  morning  of  the  1st.  But  by  the  morning  of  the  2d,  although 
higher  pressure  and  cooler  clear  weather  prevailed  in  the  interior  of  Texas,  yet  on  tne 
southern  coast  warmer  cloudy  weather  and  falling  barometer  were  reported.  During 
the  day  the  winds  at  Indianola  and  Galveston  shin«d  to  southeast,  with  warmer  cloudy 
weather,  although  everywhere  else  north  winds  continued,  and  at  11  p.  m.  of  the  2d 
the  convergence  of  the  winds  toward  a  point  west  of  Indianola  allows  us  to  place  an 
incipient  storm-center  as  on  Chart  No.  I.  During  the  night  the  ai^ea  of  snow  extended 
northward  over  Eastern  Texas  and  Indian  Territory.  The  storm-center  moved  north- 
eastward over  Louisiana  to  Alabama  at  11  p.  m.,  and  then  very  rapidly  to  and  along 
the  Middle  Atlantic  coast,  reaching  Boston  by  11  p.  m.  of  the  4th  and  disappearing  on 
the  5th  beyond  the  northern  part  of  the  Gulf  of  Saint  Lawrence. 

No.  III. — ^This  depression  developed  during  the  evening  of  the  3d,  in  Eastern  Dakota 
and  Western  Minnesota,  where  warm  southeast  winds  with  cloud  and  snow  quickly 
succeeded  the  clear,  cool,  northerly  winds  of  the  early  morning.  In  the  southeastward 
movement  to  Lake  Erie  this  depression  gradually  filled  up,  and  after  moving  more 
slowly  eastward  over  "New  York,  disappeared  on  the  6th,  in  the  advance  southward  of 
an  area  of  high  barometer. 

No.  IV. — During  the  4tli  and  5th  an  area  of  northerly  winds  and  high  pressure  mov- 
ing southward  over  the  Gulf  of  Mexico,  seems  to  have  given  rise  to  cloudy  and  rainy 
weather  over  the  southern  half  of  the  Gulf,  which  was  apparently  followed  by  falling 
barometer  on  the  tithintheWestandSouthwest,  andaspecial depression  is locatedsouth 
of  the  Rio  Grande.    At  Indianola  on  the  7th  tne  steamers  arriving  from  Havana  re- 

S tried  heavy  weather  during  the  last  twelve  days  in  the  Gulf;  7th,  3.20  a.  m.,  bark 
cDowell  wrecked  during  strong  gale,  7  miles  south  of  San  Louis  Pass,  near  Galveston. 
During  the  next  three  days,  this  depression  moved  slowly  eastward  and  on  the  9th  at 
11  p.  m.  Was  off  the  coast  of  Georgia;  at  this  time  the  pressure  was  quite  high  over  the 
Middle  and  East  Atlantic  States,  and  the  slight  depression  subse(|uently  developed 
into  a  severe  storm,  which  was  on  the  10th,  7.35  a.  m.,  central  a  little  southwest  of 
Cape  Hatteras.  10th,  schooner  Torry  wrecked  65  miles  off  month  of  Brazos  River ; 
reports  having  encountered  terrible  weather,  during  voyage  of  13  days  from  Tuxpan, 
Mexico.  Among  the  numerous  disasters  to  shipping  in  connection  with  this  storm  we 
note  the  following:  wrecks  on  shore,  at  Nash  aw  an  Island,  steamer  A.  Strong;  at  Beau- 
fort, S.  C,  ship  Marcia  Greenleaf ;  at  Cape  Cod,  schooner  Harriet  Fuller  parted  cable 
and  went  ashore ;  near  Cape  Lookout,  Schooner  Price.  During  the  10th,  the  storm- 
center  moved  along  and  close  to  the  Miadle  Atlantic  coast,  and  was  at  11  p.  m.  near  Cape 
Cod,  and  at  7.35  a.  m.  of  the  11th,  near  Portland,  Me.;  after  deflecting  northwest  into 
Maine,  it  again  turned  eastward,  and  at  7.35  a.  m.  of  the  12th  was  east  of  Halifax. 
While  delayed  over  New  England  this  storm  was  characterized  as  one  of  the  severest 
ever  known  on  the  coast,  along  the  whole  extent  of  which  innumerable  wrecks  occurred, 
notwithstanding  that  every  precaution  had  been  taken.  The  hitherto  u  nheard  of  wind- 
velocity  of  186  miles  per  hour  was  measured  on  Mount  Washington,  and  the  following 
record  of  that  station  is  believed  to  be  unique.  The  possible  error  of  the  Robinson  ane- 
mometer and  the  local  peculiarities  of  its  exposure  on  this  occasion  have  not  yet  been 
investigated,  but  there  is  no  doubt  the  velocities  were  actually  recorded  by  the  instru- 
ments, and  measured  as  follows :  10th,  9  p.  m.,  east,  96  miles,  heavy  sleet ;  11.22  p.  m., 
east,  112  miles,  heavy  sleet  (window  stove  in  and  storm-shutters  put  up);  11.40  p.  m., 
east,  144  miles,  light  snow ;  12  m.  (midnight),  east,  144  miles,  heavy  snow.    11th,  I 
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a.  m.y  east,  150  miles,  heavy  snow  (the  roar  of  the  wind  is  deafening  and  the  building 
rocks  and  trembles);  2  a.  m.,  east,  159  miles, heavy  snow  (another  window  stove  in);  3 
a.  m.,  east,  168  miles,  heavy  snow ;  4  a.  m.,  northeast,  186  miles,  heavy  snow ;  5  a.  nu, 
northeast,  171  miles,  heavy  snow  ;  6  a.  m.,  northeast,  i:J*2  miles,  heavy  snow.  At  Cam- 
den, Me.,  during  the  night  of  the  lOth-llth  the  wind  blew  ^ith  destructive  hurricane 
force. 

No.  V. — ^This  was  the  southern  extremity  of  a  depression,  visible  only  in  the  north 
of  Dakota  on  the  7th,  and  disappearing  north  of  Lake  Superior  on  the  8th.  It  was 
apparently  the  eastern  extension  of  the  very  low  pre-ssure  prevailing  in  Dakota. 

No.  VI. — The  barometer  having  fallen  on  the  Oregon  coast,  where  it  was  quite  low 
ou  the  morning  of  the  8th,  was  followed  by  sontherly  winds  and  falling  barometer  at 
our  stations  on  the  east  slope  of  the  Rocky  Mountains,  which  culminated  in  a  well 
detined  center  of  low  pressure  in  Northern  Dakota  on  the  morning  of  the  9th.  After 
moving  southeastward  to  Lake  Erie,  this  depression  was  dissipated  dnring  the  10th, 
its  last  position  being  in  Western  New  York,  at  11  p.  m.  of  the  10th,  at  which  time  the 
severe  storm  No.  IV  was  central  at  Cape  Cod. 

No.  VII. — This  depression  began  on  the  11th  in  the  Southwest,  where  cool  northerly 
winds  were  blowing  towards  an  extensive  area  of  falling  barometer  in  Texas  and  the 
Gulf  of  Mexico.  After  moving  southeastward  into  Arkansas,  the  center  turned  north- 
eastward to  Indiana,  where  it  was  at  4.35  p.  m.  of  the  13th.  Here  the  area  of  low 
pressure  expanded  irregularly,  owing  to  the  formation  of  a  subsidiary  depression  in 
the  Middle  Atlantic  States  and  the  Lower  Lake  region,  both  of  which  appear  to  have 
united  in  New  Brunswick  on  the  14th. 

Nos.  VIII  and  IX. — A  large  and  well-defined  area  of  low  pressure  had,  during  the 
17th  and  18th,  existed  between  the  Upper  Mississippi  Valley  and  the  Rocky  Mountains, 
and  appears  to  have  induced  the  rise  in  pressure  on  both  the  Pacific  and  Atlantic 
coasts,  while  the  depression  itself  ext-ended  southward  until  on  the  morning  of  the  19th 
it  can  be  approximately  located  in  Eastern  Texas.  It  passed  thence  northeastward  to 
the  Saint  Lawrence  Valley,  but  covere<l  so  large  an  area  and  was  attended  with  such 
slight  gradients  and  winds  that  it  would  not  ue  recorded  here,  were  it  not  that  after 
existing  for  two  days  over  New  England  and  Canada,  it  was  finally  followed  by  such 
an  influx  of  air  from  north  and  west  as  to  give  rise  to  a  deep  depression  and  severe 
storm.  The  central  lew  pressure  thereafter  moved  on  the  23d  eastward  over  Maine 
and  Nova  Scotia,  while  northwest  gales  prevailed  along  the  Middle  Atlantic  and  New 
England  coast.  (The  severe  gale  of  the  23d  was  marked  by  disasters  on  the  coasts  as 
follows :  Sandy  Hook,  NW.  gale,  schooner  Eva  Holme»  ashore ;  o£f  Absecom,  schooner 
I^Yeeman  damaged;  Fort  Point  Cove,  N.  H., schooner  Pilgrim  destroyed.) 

No.  X. — This  depression  is  first  apparent  north  of  Montana  ou  the  22d,  whence  it 
evidently  moved  southeastward  until  it  was  in  Southern  Minnesota  at  7.35  a.  m.  of  the 
24th.  There  is  a  strong  probability  that  it  originated  on. the  east  slope  of  the  Rocky 
Mountains  in  British  America,  after  the  arrival  there  of  the  high  pressure  induced  by 
the  low  barometer  that  had  prevailed  over  Oregon  and  British  Columbia  from  11  p.  m. 
of  the  2l8t  to  11  p.  m.  of  the  22d.  The  path  of  this  depression  was  southeastward  to 
the  northern  portion  of  Illinois,  then  eastward  over  Lake  Ontario,  and  northeast  over 
Cape  Breton,  which  it  passed  on  the  26th. 

No.  XI. — Southerly  winds  and  falling  barometer,  increasing  cloudiness  and  higher 
temperature  prevailed  on  the  25th  over  the  Southwest.  This  was  followed  by  the 
formation  of  low  No.  XI,  central  on  the  26th,  7.35  a.  m.,in  Southeast  Kansas,  whence 
it  moved  south-southeast  and  east  over  Missouri  into  the  Ohio  Valley,  and  ^  11  p.  m. 
of  the  27th  was  central  in  Central  Pennsylvania.  At  this  time  the  tendency  to  the 
formation  of  a  new  center  in  the  Middle  Atlantic  States  was  very  strong,  as  shown  by 
the  winds,  and  it  is  very  possible  that  the  center  located  for  7.35  a.  m.  of  the  28th  rep- 
resents this  new  depression,  and  that  the  old  one  had  disappeared.  The  depression 
move<l  rapidly  northeast  during  the  28th  over  and  beyond  Cape  Breton.  In  ita  passage 
eastward  on  the  25th  across  the  State  of  Missouri,  this  storm  was  accompanied  by 
thunder  and  lightning,  and  sometimes  heavy  hail,  as  reported  by  Professor  Nipher,  of 
the  Missouri  Weather  Service,  at  ten  of  his  stations. 

No.  XII. — The  pressure  having  been  high  during  the  27th  over  the  Southwest,  with 
cool  northerly  winds,  it  fell  on  the  28th  along  the  entire  east  slope  of  the  Rocky  Mount- 
ains, and  ou  the  afternoon  the  incipient  central  low  pressure  was  in  Western  Texas 
and  Kansas.  By  4.35  p.  m.  of  the  29th  this  had  moved  southeastward  into  Eastern  Texas, 
while  an  extensive  area  of  high  barometer  prevailed  over  the  Lake  region.  This  de- 
pression moved  slowly  eastward,  and  at  4.35  p.  m.  of  the  30th  a  subsidiary  center  was 
apparent  in  Southern  Georgia,  while  the  main  depression  was  over  Tennessee.  This 
subsidiary  center  rapidly  grew  in  importance,  as  is  usual  on  the  east  slope  of  both  the 
Appallachian  and  the  Rocky  Mountain  chains.  At  7.35  a.  m.  of  the  31st  it  was  in  Eastern 
North  Carolina,  while  the  original  center  seemed  to  still  remain  in  Tennessee.  During  the 
rest  of  the  Slst  the  original  center  disappeared,  and  the  new  one  on  the  coast  of  North 
Carolina  was  attended  by  increasing  winds,  which,  among  other  disasters,  wrecke<l  the 
steamer  Metropolis.    The  northeast  gale  of  the  3l8t  caused  very  high  tides  on  the 
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Middle  Atlantic  coast,  from  some  points  of  which  the  following  reports  have  heen  re- 
ceived :  Coney  Island  and  Rockaway,  Lon^  Island,  tide  20  feet  hieh,  wooden  buildings 
swept  away.  Greenport,  Long  Island,  vioTeRt  gale  and  very  high  tide,  much  damage 
to  snipping.  At  Plumb  Island,  Long  Island  oound,  the  schooner  Ella  Haynes  was 
wrecked.  Long  Branch,  N.  J.,  many  houses  damaged  and  portions  of  the  New  Jersey 
Central  Railroad  washed  away.  Near  Boston,  Mass.,  the  average  snow-fall  was  18 
inches,  with  drifto  of  10  feet  deep.  The  monthlj*  iournal  just  received  from  Cape  Look- 
out while  this  review  was  about  going  to  nress,  snows  that  during  the  Slst  the  barom- 
eter remained  vibrating  between  29.45  and  29.49  during  the  whole  day,  from  7  a.  m.  to 
4  p.  m.,  while  the  hurricane  moderated  in  severity  from  its  extreme  velocity  of  120 
miles  per  hour  at  2.20  a.  m.,  and  veered  from  £S£.  to  S.  and  SW.,  with  a  tremendous  sea. 
The  following  order,  issued  to  the  signal  offices  in  principal  cities,  explains  itself: 

"Washington,  D.  C^ February  5, 1878. 

"Sergeant:  By  direction  of  the  Chief  Signal  Officer,  the  Signal  Service  station  at 
the  wreck  of  the  Metropolis  will  be  called  in  at  noon  to-morrow  (Wednesday,  Febru- 
ary 6, 1878),  the  men  on  duty  rejoining  their  proper  stations  at  Kjttyhawk  and  Cape 
Henry.  This  station  was  established  as  follows :  A  mounted  messenger  from  near  the 
wreck  of  the  Metropolis,  leaving  there  about  noon,  reached  Kittyhawk  signal  station, 
distant  about  twenty  miles,  at  6.55  p.  m.,  January  31.  The  corporal  in  charge,  mount- 
ing his  assistant,  Private  William  Davis,  on  the  messenger's  horse,  ordered  him,  fully 
equipped,  to  the  wreck,  at  the  same  time  reporting  wreck  and  facts  to  this  office.  The 
facts  were  at  once  communicated  to  the  Life-Saving  Service  and  naval  authorities,  the 
wrecking  companies.  Seaman's  Aid  Association,  and  others  at  Norfolk,  and  to  the  higher 
authorities  at  Washington.  Active  measures  and  assistance  were  taken  at  both  cities. 
Private  Davis,  leaving  Kittyhawk  within  fifteen  minutes  after  the. arrival  of  the  mes- 
senger, going  on  horseback  twenty  miles  to  one  of  the  worst  sea-beaches  of  the  coast, 
in  a  dark  night,  through  a  storm,  reached  the  wreck  at  3.20  a.  m.,  forwarded  a  rei>ort 
to  the  office  at  4  a.  m.,  and  at  5  a.  m.  sent  a  condensed  report  of  the  facts.  By  noon 
a  more  complete  statement,  giving  also  names  of  saved  known  up  to  that  hour,  had 
been  received  and  furnished  to  the  press,  with  many  other  telegrams.  i>om  the  time 
at  which  Private  Davis  reached  the  wreck  he  remained  steadily  at  his  station  on 
the  open  beach,  without  shelter,  until  9  o'clock  p.  m.  of  Friday,  a  duty  of  twenty-six 
hours  without  rest,  and  in  which  twenty  miles  had  been  ridden  on  horseback.  On 
Fridav  night  assistance,  with  extra  instruments,  drc,  which  had  beeu  ordered  from 
Cape  henrv,  reached  the  wreck  station.  Cape  Henry  station  being  in  turn  reinforced 
from  Norfolk,  all  of  these  stations,  as  well  as  Kittyhawk,  were  open  all  night  the  night 
of  the  wreck,  the  ensuing  day,  and  until  all  the  survivors  had  left  the  wreck  on  Friday 
night.  It  was  by  the  agency  of  these  stations  that  all  telegraphic  information  which 
appeared  in  the  journals  throughout  the  country  reached  the  press,  and  that  by  which 
the  action  of  the  authorities  was  guided.  The  station  has  since  oeen  maintained  to 
aid  the  friends  of  the  lost  and  others  interested.  The  highest  wind- velocity  of  the  Me- 
tropolis storm  was,  at  Cape  Henry,  60  miles ;  at  Kittyhawk,  39  miles ;  and  at  Cape  Hat- 
teras,  50  miles  per  hour.  The  Cautionary  Signal  had  been  displaye<l  at  Cape  May  13 
hours  in  advance,  and  at  Norfolk  19|  hours  in  advance,  before  the  wind  attained  a  ve- 
locity of  25  miles  per  hour. 

"C.  E.  KILBOURNE, 
"Fir$t  Lieutenant  Second  Artillery ^  Acting  Signal  Officer  and  Assistant," 

The  Chief  Signal  Officer  thereupon  issued  the  following  commendatory  order : 

"The  Chief  Signal  Officer  commends  the  prompt  and  zealous  action,  during  the 
*  Metropolis  storm,'  of  the  non-commissioned  officers  in  charge,  and  their  assistants,  at 
the  stations  Kittyhawk,  Norfolk,  Cape  Henry,  and  Cape  Hatteras,  of  Privates  T.  B. 
Harrison  and  F.  E.  Seegelken,  sent  respectively  to  reinforce  Cape  Henry  and  the  Me- 
tropolis wreck  station,  and  especially  of  Corporal  A.  T.  Sherwood,  who  notified  this  office 
the  instant  the  report  was  received  by  messenger  from  the  wreck  at  6.50  p.  m.,  Jartuary 
31,  and  Private  William  Davis,  Signal  Service,  U.  S.  A.,  who,  under  immediate  direction 
of  Corporal  Sherwood,  starting  on  horseback,  fully  equipped,  within  fifteen  minutes 
after  tiie  receipt  of  the  notice  of  the  wreck  at  Kittyhawk  station,  rode  through  the 
night  and  storm  twenty  miles  to  the  scene  by  3.20  a.  m.,  opened  station  on  the  Signal 
Service  sea-coast  telegraph  line,  and  reported  for  service  at  the  wreck,  sending  a  con- 
densed report  at  4  a.  m.,  and  there  remained  continuously  on  duty  on  the  open  beach, 
keeping  constant  telegraphic  communication  along  the  line  and  with  this  office,  jicting 
thus  with  faithful  accuracy  and  intelligence  for  an  uninterrupted  tour  of  duty  of 
twenty-six  hours.  By  this  action  of  the  soldiers  and  stations  named,  all  telegraphic 
iaformation  from  the  wreck  which  reached  the  superior  authorities  or  appeared  in  the 
press,  and  on  which  steps  for  relief  were  taken,  was  secured. 

**  For  prompt  and  soldierly  action,  fidelity,  and  good  service.  Private  William  Davis 
is  promoted  to  be  corporal,  Signal  Service  U.  S.  A.,  to  date  from  January  31, 1878." 
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INTBRNATIOXAL  METEOROLOGY. 

Storms  at  sea, — Septembers?,  1877,  Old  Providence  Island,  Caribbean  Sea,  very  destnict- 
ive  hurricane.  November  24,  United  States  Naval  Hospital,  Yokohama,  report©  gale  at 
that  place ;  barometer,  29.39 ;  rain-fall,  1.63  inch.  30th,  latitude  19^  N. , longitude  130^  E., 
heavy  N  E.  gale.  December  3,  latitude  24°  41'  N. ,  longitude  66^  42'  W. ,  heavy  WSW.  gale, 
lasting 20  hours.  6th,  latitude  36°  N.,  61°  W.,  brig  Florence  May  reports  "  very  heavy  sea, 
sweeping  everything."  10th,  latitude  36°  N.,  longitude  71°  35' W., hurricane,  lasting 
several  hours.  17th,  off  Oahu,  Sandwich  Islands,  heavy  N.  gales.  18th,  latitude  30°  S., 
longitude  32°  W.,  severe  squalls  from  NNW.  and  8E.,  in  which  the  brig  Flora  lost  sails, 
&c. ;  Honolulu,  Sandwich  Islands,  severe  and  destructive  storm  of  three  days^  duration. 
20th,  terrific  galeoff  the  coast  of  Portugal.  22d  and  23d,off  northern  coast  of  Hayti,  heavy 
gale  and  seas.  28th,  midnight,  Florida  Reefs,  SE.,  cyclone.  29th,  latitude  35°  10'  N., 
longitude  74°  50'  W.,  NE.  to  SW.  hurricane,  lasting  15  hours ;  60  miles  8.  of  Cape  Hat- 
teras,  NE.  hurricane,  lasting  10  hours.  31st,  Murray's  Anchorage,  Bermuda,  violent  NE. 
gale;  latitude  38°  19'  N.,  longitude  69°  23'  W.,  heaw  NW.  gale.  January  1,  1878, 
latitude  41°  56'  N.,  longitude  65°  15'  W.,  and  latitude  39°  N.,  longitude  40°  W.,  severe 
SSE.  and  S.  gales.  2d,  latitude  47°  25'  N.,  longitude  47°  15'  W.,  strong  SW.  gale ; 
Straits  of  Gibraltar,  heavy  E.  gale.  3d,  latitude  45°  53'  N.,  longitude  59°  20^  W., 
heavy  NW.  gale  working  round  to  NE.  4th,  latitude  42°  05'  N.,  longitude  62°  08'  W., 
strong  N.  gale:  latitude 50°  58'  N.,  40°  39'  W..hardNW.  gale,  lasting 3 hours ;  latitude 
37°  25'  N.,  67°  20'  W.,  revolving  hurricane  from  NE.  to  SW. ;  latitude  37°  N.,  longitude 
73°  W.,  SE.  to  NW.  hurricane,  lasting  several  hours.  5th,  latitude  40°  44'  N.,  longi- 
tude 68°  28'  W.,  strong  S.  to  W.  gale ;  latitude  31°  17'  N.,  76°  45'  W.,  heavy  WSW. 
gale;  Bermuda  Islands^  7  p.  m.,  severe  whirlwind,  accompanied  by  torrents  of  rain; 
roofe  of  several  houses  m  Hamilton  much  injured.  8th,  latitude  2&^  N. ,  longitude  72° 
W.,  severe  W.  and  NW.  gale;  off  Sable  Island,  N.  gale,  lasting  several  hours.  9th, 
latitude  47°  36'  N.,  longitude  44°  28'  W.,  heavy  N.  gale  ;  latitude  31°  50'  N.,  longitude 
74°  54'  W.,  heavy  ESE.  gale;  barometer  29.60;  terrific  gale  off  E.  coast  of  Florida. 
10th,  latitude 37°  44'  N.,  longitude  73°  20'  W..  noon,  ENE.  gale,  by 3.30 p.  m., NW.  hurri- 
cane, barometer  29.15;  latitude  38°  N.,  longitude  70°  W.,  SE.  to  N.  hurricane,  lasting 
6  hours ;  latitude  33°  30'  N.,  longitude  75°  10'  W..  SE.  gale,  lasting  12  hours,  then  SW. 
to  NW.,  terrific  hurricane,  barometer  29.30;  latitude  37°  20'  N.,  longitude  74°  W., 
heavy  ESE.  to  N.  gale,  "  hove  to  4  hours  under  bare  pbles";  latitude  35°  20*  N.,  lon- 
gitude 71°  W.,  hurricane  from  S.  to  N.,  lasting  4  hours ;  latitude  34°  03'  N.,  longitude 
75°  W.,  2  a.  m.,  WSW.  almost  hurricane,  barometer  29.40.  11th,  latitude  41°  N., 
longitude  67°  20'  W.,  SE.  to  SW.  gale;  latitude  34°  N.,  longitude  69°  W.,  heavy  SE. 
to  SW.  gale,  lasting  3  days.  12th,  latitude  41°  52'  N.,  longitude  63°  42'  W.,  strong 
NW.  gale ;  latitude  33°  22'  N.,  longitude  72°  12'  W.,  heavy  SE.  gale,  14  hours;  lati- 
tude 35°  47'  N.,  longitude  71°  30'  W.,  heaw  SE.  and  SW.  gale.  f3th,  latitude  40°  38' 
N.,  longitude  68°  5i?  W.,  strong  WNW.  eale.  14th,  latitude  55°  05'  N.,  longitude  15° 
51' W.,  heaw  W.  gale.  16th,  Fortune  Island,  Bahamas,  severe  N.  and  NNW.  gale, 
lasting  from  16th  to  19tli ;  latitude  33°  57'  N.,  longitude  61°  36'  W.,  tremendous  NW. 
hurricane.  18th,  latitude  48°  15'  N.,  longitude  43°  40'  W.,  strong  W.  gale,  hard  squalls 
with  hail ;  latitude  49°  59'  N.,  longitude  41^  28'  W.,  hard  W.  gale.  19th,  latitude  45° 
27'  N.,  longitude  47°  37'  W.,  and  latitude  48°  12'  N.,  longitude  44°  15'  W.,  WNW.  gales. 
20th,  latitude  46°  07'  N.,  longitude  50°  15'  W.,  strong  NW.  winds,  with  hard  hail 
squalls.  22d,  latitude  51°  01'  N.,  longitude  19°  59'  W.,  strong  WNW.  gale.  23d,  lati- 
tude 40°  09'  N.,  longitude  70°  W  W.,  heavy  NW.  gale,  barometer  30.65,  terrific  sea; 
latitude  50°  48'  N.,  longitude  21°  47'  W.,  strong  WNW.  gale.  24th,  latitude  40°  06' 
N.,  longitude  72°  19'  W.,  heavy  NW.  gale,  with  snow;  latitude  40°  35'  N.,  longitude 
72°  33' W.,  hard  W.  to  WSW.  gale.  25th,  latitude  41°  31'  N.,  longitude  65°  34'  W., 
heavy  WNW.  gale  and  snow.  31st,  latitude  40°  20'  N.,  longitude  72°  40'  W.,  furious 
E.  gale,  with  heavy  snow,  lasting  12  hours ;  latitude  40-^  N.,  longitude  64°  W.,  heavy 
NE.  gale,  with  heavy  snow,  lasting  24  hours. 

TEMPERATURE  OF  THE  AIR. 

Jit  general, — ^The  general  distribution  of  the  temperature  of  the  air  is  shown  bv  the 
isotherms  on  Chart  No.  II.  The  table  of  comparative  temperatures,  in  the  left  liand 
comer  of  same  chart,  shows  the  temperature  of  the  month  to  have  been  unusually  high 
in  the  Upper  Mississippi  and  Upper  Missouri  Valleys  and  Minnesota,  considerably'above 
normal  m  the  Lower  Missouri  Valley  and  Lake  region,  and  about  normal  along  the  At- 
lantic, Gulf,  and  Pacific  coasts. 

Monthly  mean  temperatures  at  special  points  have  been  as  follows:  Bismarck,  17°.5; 
Breckenridge,  14°.7;  Pembina,  11°.2;  Mount  Washington,  5°.7;  Pike's  Peak,  1°4. 

Maximum  and  minimum  temperatures. — Maximum  temperatures,  at  Signal  Service  and 
volunteer  stations,  above  70°  are  reported  as  follows :  88°  at  Key  West ;  82°  at  Hous- 
t  »n,  Fla. ;  77°  at  Brownsville ;  76°  at  Castro\ille,  Brackctt«ville,  and  Eagle  Pass;  75° 
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at  Baton  Ronge  Barracks,  La.,  and  San  Antonio ;  74^  at  Jacksonvilley  Savannah,  and 
Fort  Concho,  Texas. 

Minimum  temperaturea,  at  Signal  Service  and  volunteer  stations,  were  — r2(P  at  Straf- 
ford, Vt. ;  — 210  at  Breckenndge ;  —229  at  Sidney  Barracks;  —23°  at  Plattsmouth, 
N.  Y.,  and  Neilsville,  Wis. ;  —24°  at  Fort  Garland,  Cal. ;  —25°  at  Fort  Pembina,  Dak., 
and  Lunenberg.  Vt. ;  — 26*^  at  Pembina,  Dak.,  and  Madison  Barracks,  N.  Y. ;  — 27°  at 
Mechanics  Falls,  Me. ;  —28^  at  Newport,  Vt. ;  —290  at  West  Waterville,  Me. ;  —3(P 
at  Dumbarton  and  Auburn,  N.  H. ;  — 339  at  Fort  Sanders,  Wyo.  Ter:  — 34°  at  Fort 
Fred  Steele,  Wyo.  Ter. ;  — 35<^  at  Mount  Washington ;  —36°  at  Orono,  Me. ;  —38°  at 
Woodstock,  Vt. 

Range*  of  temperatwre, — Large  monthly  and  diurnal  ranges  have  been  respectively 
as  follows:  Visalia,  monthly,  45°,  daily,  25°;  Cheyenne,  67°  and  50°;  North  Platte, 
63°  and  41° ;  Fort  Griffin,  58°  and  44° ;  Fort  McKavett,  61°  and  52^ ;  San  Antonio,  52°, 
33°;  Pembina,  650,  320 ;  La  Crosse,  53°,  34° ;  Milwaukee,  SS^,  27°;  Cleveland,  51^  32° ; 
Pittsburgh,  58°,  33° ;  Vicksburg,  47^,  24^ ;  Savannah,  48°,  27° ;  Washington,  60^, 
28° ;  Burlington  and  Mount  Washington,  68°  and  44° ;  Winnemucca,  62°  and  43°. 

Small  monthly  and  diurnal  ranges  have  been  as  follows:  San  Francisco,  23°  and  12° : 
Pike's  Peak,  35°  and  27° ;  Leavenworth  and  Denison,  50°  and  24°  ;  Galveston,  35°  ana 
22°  ;  Davenport  and  Saint  Louis,  49°  and  22° ;  Grand  Haven,  36°  and  21° ;  Erie,  45° 
and  22° ;  Key  West,  28°  and  16° ;  Charleston,  39°  and  21° ;  Cape  Henry,  38°  and  22° ; 
Portland,  54°  and  32°. 

FroJtta  were  reported  as  follows :  California,  1st,  2d,  3d,  4th,  5th,  6th,  12th,  13th,  18th, 
19th,  20th,  23d,  and  30th.  Nevada,  1st,  2d,  3d,  4th,  5th,  6th,  11th,  12th,  15th,  18th,  and 
26th.  Colorado,  nearly  every  day ;  at  Pike's  Peak,  on  the  3d ;  the  iirst  decade  was  the 
coldest  in  the  history  of  the  Pike's  Peak  station.  Kansas,  1st,  4th,  5th,  6th,  7th,  8th, 
10th,  13th,  14th,  15th,  23d,  25th,  and  28th.  Indian  Territory,  Ist,  2d,  3d,  4th,  5th,  6th, 
7th,  8th,  14th,  15th,  16th,  17th,  22d,  and  23d.  Texas,  1st,  2d,  4th,  5th,  11th,  14th,  15th, 
2Ut,  22d,  23d,  and  24th ;  Galveston,  14th,  22d,  23d,  and  24th.  Cairo,  1st.  Norfolk, 
I7th.    Indianola  and  Key  West,  none. 

Ice  formed  on  several  nights  as  follows :  2d,  at  Visalia;  3d,  i  inch  thick  on  the  Bay 
of  Oakland,  Cal. ;  3d  and  4th,  at  Sacramento ;  5th,  at  Vicksburg ;  6th,  7th,  and  16th, 
Saint  Mark's ;  5th  and  6th,  Mobile ;  4th,  Keokuk  and  Escanaba ;  5th,  Alpena ;  12th, 
Indianapolis ;  7th,  Knoxville ;  1st,  Logansport ;  6th  and  7th,  Tybee  Island ;  2d,  Sandy 
Hook. 

PRECIMTATION. 

In  general, — ^The  general  distribution  of  rain  and  melted  snow  for  the  month  is  shown 
in  Chart  No.  III.  By  reference  to  the  table  in  the  lower  left-hand  comer  of  this  chart 
it  will  be  seen  that  the  amount  of  precipitation  has  been  considerably  above  the  nor- 
mal in  the  Atlantic  Coast  States  and  California,  and  about  normal  in  the  East  Gulf 
States  and  Oregon,  while  a  considerable  deficiency  occurs  in  the  interior  of  the  conn- 
try;  areas  of  no  precipit-ation  are  shown  on  the  chart  in  Northern  Missouri  and  South- 
em  Iowa,  in  Western  Nebraska,  and  in  Dakota  and  Montana. 

Special  kearif  rain$, — 3d,  Fort  Barrancas,  Florida,  2.50  inches.  7th,  Santa  Cruz,  Cal., 
1.83  inches;  Brownsville,  Tex.  (6th  and  7th),  3.26  inches.  8th,  Santa  Cruz,  Cal.,  1.46 
inches.  9th,  Mendon,  Mass.,  2.02  inches ;  Jacksonville,  Fla.  (8th  and  9th),  2.04  inches ; 
Mayport,  Fla.  (8th  and  9th),  3.72;  Saint  Marv's  Ga.  (8th  and  9th),  2.20  inches;  Day- 
tona,  Fla.,  4.00.  10th,  Smith ville,  N.  C.  (9th  and  10th),  3.20  inches;  Charleston, S.  C. 
(9th  and  10th),  2.85  inches;  Wilmington,  N.  C.  (9th  and  10th),  3.19  inches;  Auburn, 
N.  H.,  3.12  inches:  Lenoir,  N.  C.  (8th  to  10th),  3.00  inches;  Goldsborough,  N.  C.  (9th 
and  10th),  2.00  inches;  Cape  Henry,  Va.,  2.18  inches;  Key  West,  Fla.  (9th  and  10th), 
3.01  inches.  11th,  Rochester,  N.  Y.  (10th  and  11th),  3Le2  inches;  New  London,  Conn. 
(10th  and  11th),  2.00  inches;  Boston,  Mass.  (10th  and  11th),  2.67  inches;  Waltham, 
Mass.,  4.20  inches ;  New  Haven,  Conn.  (10th  and  11th),  2.53  inches ;  Thatcher's  Island, 
Mass.  (10thandllth),2.20inches.  12th,  Fort  Sill,  Indian  Territory,  1.68inches.  14th. 
Mystic,  Conn.,  1.80  inches.  16th,  Sacramento,  Cal.  (15th  and  16th),  3.91  inches;  Red 
Bluff,  Cal.  (14th  to  16th),  9.12  inches;  Los  Angeles,  Cal.  (14th  to  16th),  2.14  inchef. 
18th,  Corsicana,  Tex.,  1.85.  19th,  New  Orleans,  La.,  1.80  inches;  Galveston,  Tex. 
(18th  and  19th),  1.65  inches.  22d,  Sacramento,  Cal.,  1.34  inches  in  six  hours;  Red 
Blnff,  Cal.  (2l8t  and  22d),  2.98  inches.  24th,  Daytona,  Fla.,  3.00  inches;  Ran  Fran- 
cisco, Cal.,  1.60  inches :  Red  Bluff,  Cal.,  1.81  inches.  25th,  Santa  Craz,  Cal.,  2.30  in- 
ches. 27th,  Lebanon,  Mo.  (26th  and  27th),  2.37  inches;  Red  Bluff,  Cal.,  2.92  inches. 
29th,  Fort  Barrancas,  Florida  (29th  and  30th),  2.40  inches ;  Baton  Ronge  Barracks, 
Louisiana,  1.55  inches  in  two  hours.  30th,  Montgomerv,  Ala.,  1.91  inches;  Daytona, 
Fla.,  .3.30  inches.  31st,  Charleston,  S.  C.  (30th  and  31st),  3.08  inches;  Wilmington, N. 
C,  2.51  inches;  Cape  May,  N.  J.,  2.09  inches. 

Large  montMg  rainfaUs.—At  Red  Bluff,  Cal.,  20.71  inches;  Santa  Craz,  Cal.,  12.06 
inches ;  San  Francisco,  CaL,  11.97  inches ;  White  Plains,  N.  Y.,  11.10  inches ;  Olympia, 
Wash.,  9.82  inches;  Cape  Hatteras,  N.  C,  9.43  inches;  Waltham,  Mass.,  9.43  inches; 
Sacramento,  Cal.,  9.26  inches;  Okahumpka,  Fla.,  9.25  inches;  Cape  Lookout,  N.  C, 
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9.20  inches;  Point  Pleasant,  La.,  8.71  inches;  Rosebnrg,  Cal.,  8.70  inches;  Mount 
Washington,  N.  H.,  8.54  inches;  Auburn,  N.  H.,  8.30  inches;  Rochester,  N.  Y.,  8.05 
inches;  Fall  River,  Mass.,  7.80  inches;  Da>i;ona,  Fla.,  7.63  inches;  Somerset,  Mass., 
7.60  inches;  Boston,  Mass.,  7.60  inches;  Trenton,  N.  J.,  7.55  inches;  Wilmington,  N. 
C,  7.52  inches;  Mill  Village,  N.  H.,  7.11  inches;  Newport,  R.  I.,  7.06  inches;  East^ 
I)ort,  Me.,  7.05  inches. 

Stnall  m&niMy  rainfalls, — ^At  Bismarck,  Dak.,  North  Platte,  and  Sidney  Barracks, 
Nebr..  Amefl,  Iowa,  Fort  Keogh,  Mont.,  Grant  City  and  Union ville,  Mo.,  none;  Colo- 
rado Springs,  Colo.,  0.02  inches:  Fort  McPherson,  Nebr.,  and  Fort  Griffin,  Tex.,  0.04 
inches;  Fort  Pembina,  Dak.,  Hopkins,  Mo.,  Concho,  and  McKavett,  Tex.,  0.05  inches; 
Phoenix  and  Florence,  Ariz.,  and  Breckenridge,  Minn.,  0.06  inches;  Cheyenne,  Wyo., 
0.08  inches;  Denver,  Colo.,  and  Olivet,  Dak.,  0.10  inches;  Norfolk,  Nebr.,  Pembina, 
Dak.,  and  Fort  Sanders,  Wyo.,  0.12  inches. 

Floods  and  high  tides, — lltn,  n<eshets  along  the  Staunton  and  Roanoke  Rivers ;  bridges 
carried  away.  California,  16th,  Los  Angeles  and  Red  Bluff,  railroad  bridges  washed 
away  and  much  damage  done  throughout  the  country.  At  San  Buenaventura.  Santa 
Barbara,  and  More's  Landing,  wharves  were  carried  away.  Santa  Cruz,  Cal.,  25th, 
San  Lovenza  River  rose  five  feet,  surf  higher  than  for  six  years;  a  heavy  west  sea- 
swell  occurred  along  the  California  coast.  31st,  high  tides  along  the  Atlantic  seaboard, 
doing  considerable  damage  on  the  New  Jersey  and  Long  Island  coasts.  Sandusky,  Ohio, 
water  in  bay  rose  three  feet  during  high  northeast  winds ;  at  Kelly's  Island,  the  water 
rose  higher  than  for  eleven  years,  the  oauk  protection  being  badly  washed  away. 

Hail.— 3d,  McPherson  Barracks,  Ga*  4th,  Accotink,  Va.  8th,  Fort  Gibson,  Ind.  T. 
9th,  Rupert,  Pa.  10th,  Detroit,  Mich.  13th,  Fort  Wayne,  Mich.  14th,  Cornish,  Me. 
22d,  Sacramento,  Cal.  25th,  Col onmIo  Springs,  Col. ;  Guttenburg,  Iowa ;  Neosho,  Mo. 
26th,  FoYt  Gibson,  Ind.  T. ;  Lawrence,  Kans. ;  Great  Bend,  Kans. ;  Cornish,  Me. ;  Stan- 
dish,  Me. ;  Springfield,  Mo.;  Cincinnati,  Ohio:  Hillsboro', Ohio.  30th,  Vevay,  Ind.; 
Asheville,  N.  C. ;  Red  Bluff,  Cal.  31st,  Willet's  Point,  N.  J. ;  Sandy  Springs,  Md. ;  Free- 
hold, N.  J.;  Linden, N.  J.:  White  Plains, N.  Y. ;  Flushing, N.  Y. ;  Westchester, Pa. ; 
Philadelphia,  Pa. ;  Accotink,  Va. 

Sleet. — 1st,  Rochester;  Cresco,  Iowa;  Chicago.  2d, Rochester ;  Cresco,  Iowa.  3d, 
Corsicana  and  iYedericksburg,  Tex.  4tb,West  Point,  N.  Y.;  Fayette,  Miss. ;  Spring- 
field, Mass. ;  Wood's  HoU.  6th,  Galveston.  7th,  Jacksboro*,  Fredericksburg,  Tex.  8th, 
Fort  Gibson ;  McPherson  Barracks,  Ga. ;  Augusta ;  Fort  Sill.  9th,  Davenport ;  Detroit ; 
Pembina ;  Guttenburj^,  Iowa ;  Cleveland ;  Westchester,  Pa. ;  Baltimore.  10th,  Detroit ; 
Indianapolis;  Louisville;  Fort  Preble, Me. ;  Burlington,  Vt. ;  Mount  Washincrton; 
Winuemucca,  11th,  Erie;  Fort  Preble,  Me. ;  West  Waterville,  Me. ;  Mount  Washing- 
ton. 13th, Saint  Louis;  Cleveland, Tenn.  14th, Toledo;  Rochester;  Fort  Preble, Me.; 
Bangor,  Me.  17th,  Camp  Douglas,  Utah.  18th,  Camp  Douglas,  Utah ;  Galveston.  20th, 
Milwaukee.  22d,  Madison  Barracks,  N.  Y. ;  Detroit.  23d,  New  Bedford,  Ma88.  25th, 
Fort  Preble,  Me.  25th,  Sandusky;  Fort  Preble,  Me. ;  Madison  Barracks,  N.  Y. ;  Al- 
bany. 27th, Oswego;  Fort  Preble, Me.  28th, Oswego;  Indianapolis.  29th, Leaven- 
worth; Keokuk.  30th, Spartanburg, S.  C:  Indianapolis;  Louisville;  Macon, Ga.; 
New  Harmony,  Ind. ;  Vevay,  Ind. ;  Statesville,  N.  C. ;  Mount  Auburn,  Ohio.  31st,  Mor- 
gantown;  Louisville;  New  Bedford, Mass. ;  Baltimore;  Wood's  Holl. 

Depth  of  snow  at  close  of  month, — In  New  England,  from  1  to  36  inches:  in  the  Middle 
Atlantic  States,  1.5  to  18;  in  the  Upper  Lakes,  0.5  to  11;  in  the  Lower  Lakes,  7  to  18; 
in  Tennessee  and  the  Ohio  Valley,  2  to  8;  in  Kansas,  0.25  to  4.5;  in  Nebraska,  1.5  to  3; 
in  Missouri,  1  to  2;  in  Minnesota,  0.5  to  6;  at  Pike's  Peak,  Colo.,  12;  at  Salt  Lake  City, 
a  trace;  at  Yankton,  1. 

Rainy  days, — The  number  of  davs  on  which  rain  or  snow  has  fallen  averagea  as  fol- 
lows: New  England,  7  to  20;  Middle  Atlantic  States,  5  to  22 ;  South  Atlantic  States,  2 
to  12;  Ea8tGulfStates,3tol7;  WestGulf  States,  4  toll;  Lower  Lake  region,  12  to  25; 
Upper  Lake  region,  9  to  18;  Upper  Mississippi  Valley,  2  to  15;  Lower  Missouri  Valley, 
0  to  10;  Tennessee  and  the  Ohio  Valley,  7  to  21;  Northwest,  0  to  6;  Rocky  Mountain 
region,  0  to  7 ;  California,  7  to  23. 

.  Cloudy  days, — ^The  number  reported  t)y  the  volunteer  observers  is  as  follows:  New 
England,  7  to  13;  Middle  Atlantic  States,  6  to  24;  South  Atlantic  States,  3  to  14;  East 
Gulf  States,  5  to  14;  West  Gulf  States,  3  to  11;  Lower  Lake  repon,  10  to  23;  Upper 
Lake  region,  9  to  15 ;  Upper  Mississippi  Valley,  6  to  19;  Lower  Missouri  Valley,  5  to  13 ; 
Tennessee  and  the  Ohio  Valley,  14  to  22;  the  Northwest,  3  to  17;  Rocky  Mountain  re- 
gion, 0  to  7 ;  California,  1  to  6. 

Precipitation  from  a  cloudless  sky, — At  Bangor,  Me.,  on  3d. 

RELATIVE  HUMIDITY. 

The  average  percentages  of  relative  humidity  for  the  month  range  about  as  follows: 
New  England,  64  to  81;  Middle  Atlantic  States,  62  to  84;  South  Atlantic  States,  66  to 
80;  Ea8tGulfStates,75to80;  West  Gulf  States,  63  to 74 ;  Lower  Lake  region,  73  to  83; 
Upper  Lake  region,  70  to  86;  Tennessee  and  the  Ohio  Valley,  66  to  75;  Upper  Missis- 
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macca,  56.0. 

WINDS. 

In  general, — ^The  prevailing  winds,  at  the  Signal  Service  stations,  are  shown  by 
arrows  on  chart  No.  III.  The  prevailing  direction  is  there  seen  to  be  northwest,  ex- 
cept in  the  Ohio  Valley,  Lake  region,  and  west  of  the  Rocky  Mountains,  where  southerly 
or  westerly  winds  predominate. 

Total  morement$  of  the  air, — The  following  are  the  largest  monthly  movements,  as  re- 
conled  atthe  Signal  Service  stations,  viz:  Pike's  PeaK,  15.734  miies;  Cape  Lookout, 
13,60-2  miles;  Sandy  Hook,  13,494  miles;  Thatcher's  Island,  13,0;^  miles;  Cape  May, 
1*2,510  miles;  Bamegat,  10,595  miles;  Cape  Henry,  10,322  miles;  Cape  Hatteras,  lOj'^W" 
miles;  Indianola,  10^006 miles;  Sandusky, 9,758  miles;  Eastport, 9,340  miles;  Brecken- 
ridge, 9,290  miles;  Boston, 9,152  miles;  Wood's  Holl, 9,146  miles;  Philadelphia, 9,005 
miles;  Cheyenne,  8,981  miles;  New  York,  8,717  miles.  The  smallest  are:  Visalia,  1,869 
miles;  Deadwood,  2,198  miles;  Salt  Lake  City, 2,569  miles:  Lynchburg, 2,657  miles; 
Augusta, 2,916  miles;  Eagle  Pass, 2.928  miles ;  Boise  City,  3,134  miles;  San  Antonio, 
3,108  miles;  Brackettsvilfe,  3,010 miles;  Nashvilje,  3,249 miles;  Shreveport,  3,310 miles; 
Springfield, 3,441  miles;  San  Diego,  3,521  miles;  Dubuoue, 3,812  miles;  Los  Angeles, 
3,923  miles.  At  Mount  Washington  a  continuous  record  has  not  yet  been  accomplished, 
but  velocities  of  100  miles  and  over  were  recorded  on  nine  days,  and  the  total  monthly 
movement  may  be  estimat4Ml  at  about  :^,000  miles. 

Sprcial  serere  winds, — 2d,  Blue  Blanket  Plains,  Dak.,  terrible  north  **  blizzard."*  3d, 
Galveston,  NW., 49  miles.  9th,  Pike's  Peak,  NW., 90  miles;  Denver,  NW., 52  mile»*. 
11th,  Thatcher's  Island,  NE.,70  miles;  Eastport,  E.,  64  miles:  Mount  Washington,  NE., 
186  miles.  I6th,  Mare  Island,  Cal. ,  S8E.,  45  miles.  22d,  Sandusky,  NW. ,  50  miles.  23d, 
Sandy  Hook,  NW.,  64  miles.  27th,  Re^  Bluff,  Cal.,  SE.,  44  miles.  28th,  Mate  Island,  46 
miles.  31st,  Sandy  Hook,  NE., 76  miles;  Cape  Lookout, ESE.,  120  miles;  Toledo,  W., 
49  miles;  Atlantic  City,  NE.,  64  miles;  Bamegat,  E., 72  miles. 

VERIFICATIONS. 

Indications, — The  published  tri-daily  weather  indications  have  been  careftilly  cora- 
pare<l  with  the  report*  of  the  succeeding  24  hours,  with  the  following  results:  The 
general  average  i>ercentage  of  verifications  is  83.7,  that  of  omissions  to  predict,  0.3.  Tlie 
percentages  bv  flistricts  are:  New  England, 81.6;  Middle  Atlantic  States, 84.7;  South 
Atlantic  States,  8:^.9 ;  East  Gulf  States,  86.4;  West  Gulf  States,  86.5;  Tennessee  and 
the  Ohio  Valley,  83.8;  Upper  Mississippi  Valley,  82.0;  Lower  Missouri  Valley,  82.5; 
IJpper  Lake  region, 80.9;  Lower  Lake  region, 84.9.  Tlie  percentages  by  elements  are: 
Weather,  88.2 ;  wind,  82. 1 ;  temjierature,  8i:.  1 ;  barometer,  82.6.  Out  of  3,720  cases  there 
were  10  omissions;  132  failures;  124  one-fourth  verified;  545  one-half  verified;  422; 
three-fourths  verified ;  2,487  wholly  verified. 

Cautionarjf  signals, — There  have  been  received  reports  as  to  the  verification  of  176  of 
the  **  cautionary"  and  "ott-shore"  signals  that  have  been  displayed  during  the m«iith^ 
Of  these  111,  or  63  per  cent.,  were  verified  at  the  stations  themselves,  and  about?  121^ 
or  G9  iK?r  c*^nt. ,  within  100  miles.  Two  of  these  ordera  were  a  few  minutes  late.  Twenty  - 
thi-ee  eases  are  reported  in  which  signals  would  have  been  justified  if  orderefl,  though 
iu  but  few  cases  did  the  wind  exceed  30  miles. 

NAVIGATION. 

Stages  of  water  in  rivers, — In  the  table  on  chart  No.  Ill  are  given  the  highest  and 
lowest  readings  on  the  Signal  Service  gauges,  from  which  it  wiU  be  seen  that  at  no  time 
has  the  danger  line  l>eeu  reached  on  any  of  the  rivers  there  mentioned.  The  highest 
waters  in  the  Mississippi  occurred  generally  from  the  1st  to  the  12th,  and  the  lowest 
from  the  12th  to  the  18th ;  and  in  the  Ohio  and  tributaries,  the  highest  from  the  15tli 
to  the  18th.  and  the  lowest  from  the  5th  to  the  13th. 

Ice  in  riren  is  reported  as  follows :  Floating  ice  in  the  Arkansas  at  Shreveport  on  th(^ 
5th;  Dakota  River,  Slst,  froze  over — ice  9  inches  thick;  Platte  River  froze  over  on  the 
4th ;  Makoqueta  River,  Iowa,  6th,  frozen  over  first  time  this  season ;  James  River,  Dak. , 
closed  with  ice  4  inches  thick  throughout  the  month.  The  Missouri  froze  over  on  the 
5th  at  Omaha, and  has  since  remained  closed;  floating  ice  at  Plattsmouth,  1st  to  3d, 
and  at  Leavenworth  from  the  5th  to  the  8th.  The  Mississippi  froze  over  at  Saint  Paul 
and  La  Crosse  on  the  4th,  and  navigation  closed ;  at  Dubuque,  7th,  ice  gorged ;  10th, 

*0n  the  W«8tem  plains  storms  of  wind,  with  driving  snow,  are  popalarly  styled  "blizzards.** 
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• 
broke  np;  Tit li, ferries  commeuced  running  again;  23dfmain  channel  froze  over;  at 
Davenport  floating  ice  was  rei>ort>ed  on  the  4th  and  5th ;  river  gorged  and  ferries  with- 
drawn on  the  6th ;  ice  broke  np  on  the  7th,  and  floating  ice  continued  in  the  river  until 
the  17th;  Idth,  channel  clear;  23d  to  25th, floating  ice;  26th, channel  clear;  28th  to 
31st,  floating  ice ;  at  Keokuk,  floating  ice  from  the  8th  to  17th,  and  23d,  29th,  and  3l8t; 
at  Saint  Louis,  floatiug  ice  from  7th  to  13th.  The  Monongahela,  Alleghany,  and  Upper 
Ohio  Rivers  froze  over  on  the  7th;  broke  up  on  the  10th;  clear  on  the  12th;  floating 
ice  was  reported  at  Cincinnati  on  the  7th,  and  on  the  8th  navigation  was  nearly  sus- 
pended; on  the  9th,  river  clear;  ice  in  Licking  River  7  inches  thick.  At  Logansport, 
4th,  river  frozen  over  1^  inches  thick.  Illinois  River,  6th,  frozen  over  solid.  The  Schuyl- 
kill River  frozen  over  on  the  6th,  but  opened  on  the  11th.  Floating  ice  was  reporte<l  in 
the  Delaware,  at  Philadelphia,  7th  to  9th.  The  Connecticut  River,  at  Newbury,  frozen 
over,  8th  to  30th.  The  Shetucket  River  fnjzen  over,  7th  to  28th — floating  ice  in  the 
Thames,  at  New  London,  on  the  28th.  The  Hudson  was  full  of  floating  ice  on  the  4th, 
and  froze  over  on  the  7th ;  broke  uj»  from  the  12th  to  the  26th.  Ot«cgo  Lake,  New 
York,  31st,  partly  o|)en.  Lake  Champlain,  30th,  thin  ice,  which  broke  up  on  the  31st. 
Wappinger's  Lake  frozen  over  on  the  Ist,  and  again  on  the  28th.  Sebago  Lake,  Slst, 
ice  in  lower  bay  16  inches  thick,  upper  bay  and  Take  open.  New  Bedford,  Mass.,  6th, 
harbor  frozen  over;  9th,  ice  breaking  up.  The  James  River  froze  over  at  Richmond 
on  the  7th.  On  the  Lakes  ice  occurred  as  follows:  Marquette  Harbor,  16th,  ice  formed; 
17th,  frozen  over;  21st,  clear.  Escauaba,  4th  and  10th,  sboreice.  Alpena,  5th,  bay  and 
river  frozen  over  first  time  thisseasou;  14th,  clear;  16th,  frozen  over.  On  Lake  Mich- 
igan navigation  continued  uninterrupted  throughout  the  month.  Detroit,  31st,  float- 
ing ice  in  the  river.  Toledo,  3d,  6th  to  21st,  shore  ice  in  the  river;  23d,  river  m>zen. 
Buflalo,  7th,  the  river  frozen  over;  some  ice  in  harbor. 

TEMPERATURE  OF  WATER. 

In  general, — The  temperatures  of  water,  as  observed  in  rivers  and  harbors,  are  shown 
on  the  chart  No.  III. 

Maximvm  and  minimum  temperatures. — The  highest  maxima  have  l>een  70^.4  at  Key 
West;  64°  at  San  Francisco;  60°  at  Saint  Mark's,  and  59°  at  Jacksonville  and  Galves- 
ton. The  lowest  minima  have  been :  29°  at  Pittsburg ;  29°. 5  at  Portland,  Me.,  and  Nor- 
folk; 30°  at  New  York,  and  31°  at  Louisville  and  Keokuk.  At  Alpena,  Buffalo,  Clii- 
cago,  Cleveland,  Escauaba,  La  Cro8s<%  Marquette,  Omnha,  Saint  Paul,  Toledo,  and 
Yankton,  the  observations  have  been  interruptM  by  ice. 

RangtH  of  temperature. — ^Tlie  least  have  been  3°  at  Grand  Haven  and  New  London; 
4°  at  Wood's  Holl,  Wilmiugtcm,  Duluth ;  and  5°  at  Sandusky,  Eastport,  and  Charles- 
ton. The  largest,  14°  at  Nashville,  12°  at  Augusta,  Galveston,  Memphis,  San  Fi-an- 
cisco,  and  Norfolk. 

atSiospheric  electricity. 

Thunder-stontyi  were  of  rare  occurrence.  They  are  rei)orted  as  follows:  12th,  Flor- 
ida, Louisiana,  Texas;  13th,  Delaware,  North  Carolina,  Virginia;  17th,  Knnsas;  It^th, 
Texjis;  19th,  Florida,  Louisiaua,  Mississippi,  Alabama;  ^-iOth,  Ohio;  21st,  North  Can»- 
Una;  22d,  California;  25th,  Colorado,  Louisiana;  2(ith,  Arkansas,  Kansas,  Indian  Ter- 
ritory; 27tli,  Illinois,  Norlh  Carolina,  Ohio,  Virginia,  Georgia;  28!h,  South  Carolina; 
■29th,'  Louisiana,  Mississippi;  30th,  Georgia,  Alabama.  An  inten»sting  series  of  thun- 
■der-stonns  was  reported  by  Profeasor  Nipber,  of  the  Missouri  weather  service,  as  ocrnr- 
ring  in  Missouri.  (See  the  account  of  low  barometer,  No.  XI.)  At  Visalia,  on  the  lOih, 
a  severe  sand  and  rain  storm,  with  intense  electricity,  occurred,  and  the  telegraph 
line  to  Modeska,  133  miles  north,  was  worked  without  battery. 

iJintaut  lightning  was  reported  as  follows:  9th,  Georgia;  12tli,  Mississip]>i ;  13th, 
Georgia,  North  Carolina;  16th,  California,  Kansas;  17th,  Kansas;  19th,  Mississippi; 
20th,  Florida;  21st,  Virginia ;  2>d,  California;  t^6th,  Kansas;  27th,  Georgia,  North 
Carolina. 

Auroras. — 1st,  Maasachusetts ;  3d,  Ohio;  17tb,  Iowa,  Louisiaua;  2241,  New  York; 
23d,  Nebraska,  Minnesota,  Iowa,  New  York,  Ohio,  West  Virginia,  New  Ji^rst^y,  Penn- 
-•sylvania,  Massachusetts,  Connecticut.,  Maine,  Rho<le  Island,  Vermont,  Maryland,  Michi- 
.•gan,  New  Hampshire,  Dakota;  24th,  Iowa,  Maine,  Missouri,  Wisconsin;  25th,  Ne- 
H>raska  ;  30th,  Iowa,  North  Carolina.    • 

Magnetic  phenomena. — The  average  diurnal  magnetic  range  in  declinations  is  reiK>rte<l 
\>y  Professor  Hinrichs,  of  Iowa  City,  as  4^  minute^). 

OPTICAL  PHRXOMENA. 

Solar  hal09.—\nt,  2d,  3d,  4th,  5th,  6th,  7th,  8th,  9th,  10th,  11th,  Pith,  13th,  14th.  15th, 
17th,  18th,  19th,  20th,  21st,  22d,  23d,  24th,  25th,  26th,  27th,  28th,  29th,  30ih,  and  3l8t. 

Lunar  /i^?o«.— r»th,  Gth,  7th,  8th,  9th,  10th,  11th,  lith,  13th,  14th,  15th,  l(5th,  17tb, 
18th,  19th,  20th,  21st,  22d,  23d,  24th,  25th,  26th,  27th,  and  30th. 
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Mirage. — Great  Bend,  Kans.,  14th,  17tb;  New  Bedford,  Mass.,  17th,  29th;  Moor- 
liead,  Minn.,  2d,  2l8t,  28th;  Genoa,  Nebr.,  14th,  15th;  Galveston,  4th;  Sniithville,  N.  C, 
7th ;  Savannah,  18th ;  Tybee  Island,  5th,  6th,  11th,  12th ;  New  London,  Ist,  2d,  3<1, 
e'th.  Kith,  24th,  30th.  At  Key  West,  Fla.,  on  the  12th,  an  optical  phenomenon  oc- 
cnrred,  caused  by  the  snn^s  rays  falling  obliquely  upon  a  stratum  of  condensetl  vapor 
resting  npou  the  surface  of  the  ocean,  the  teniiierature  of  the  water  lieing  about  15^ 
below  that  of  the  air ;  the  surface  of  the  sea  apiteared  raised  to  the  upper  surface  of 
this  stratum,  the  vessels  in  the  liarbor  seeming  to  sink,  their  hulls  gradually  disappear- 
ing, while  their  masts  and  rigging  stood  out  in  bold  relief. 

MISCELLANEOUS  PHENOMENA. 

Botanical. — Okahumpka,  Fla.,  5th,  roses  blooming;  Monticello,  Iowa,  1st,  pausies 
blooming;  Independence,  Kaiis.,  wheat  growing  rapidly  since  the  15th;  Great  Bend, 
Kans.,  sTst,  wheat  looking  fine;  Kinsley,  Kans.,  wheat  Rowing  throughout  month; 
Owing  Mills,  Md., lilacs  budding;  Fayette,  Miss.,  8th,  daisies  blooming;  20th,  daflcMlils 
in  bloom;  30th,  peach  aiul  plum  trees  blooming;  Kensico,  N.  Y.,  28th,  transplanting 
seedlings;  Ringgold,  Ohio,  31st,  wheat  very  green  ;  McMinnvillc,  Teun.,  violets  bloom 
ing  all  winter;  18th,  hyacinths  in  bloom;  Clarksville,  Tex.,  3l8t,  wheat  looks  well,  some 
cotton  yet  unpicked;  Visalia,  Cal.,3l8t,  ^ain  and  grass  growing  luxuriantly,  almond 
tr€*es  in  bloom;  Nashville,  29th,  lilac  buds  swelling,  sap  nsing  in  rost^  bushes;  Louisi- 
ana, Mo.,  28th,  fruit  buds  of  apples,  peach,  and  apncots  were  pronounced  safe  and  very 
abuuilaut.  The  volimteer  observer  at  Brookhaven.  Miss.,  reports  the  following  botan- 
ical notes:  18th,  hyacinths  in  bloom  ;  20th,  strawoerries  in  bloom;  25th,  narcissus  in 
bloom;  26th,  pansies  in  bloom  and  spinea  budding;  27th.  jonquils  in  bloom,  woodbine 
leafing  and  lilac  budding ;  28th,  dogwood  and  peach  bnus  swelling.  Communication 
from  Mr.  A.  Story,  Salem,  Mass.,  states  that  in  that  portion  of  the  State  nothing  is 
more  common  than  to  fina  dandelions  in  bloom  in  mild  winter  weather,  and  the  trail- 
ing arbutus  was  possibly  in  bloom  in  December,  but  that  apple,  rose,  cherrj',  and  lilac 
were  not  in  bloom  out  of  doors  in  Fitchburg  during  December,  as  is  stated  in  the 
weather  review  for  that  month. 

Bird*. — Blackbirds  were  seen  at  Judsonia,  Ark.,  28th.  BluehirdSj  Southingtcm,  Conn., 
12th,  20th  to  28Mi;  Baxter  Springs,  Kans.,  17th,  18th.  Geese  tiying  north.  Carbon- 
dale,  III.,  5th;  Fort  Mmlison,  Iowa,  16th;  Baxter  Springs,  Kans.,  27tli;  Emerson, 
Xebr.,  31st;  Urbana,  Ohio,  17th,  18th;  flying  west,  Carbondale,  III.,  30th:  Fort  Madi- 
son. Iowa,  22d;  flving  northwest,  Visalia,  Cal.,  10th;  flving  south,  Creswell,  Kans., 
30th;  Boise  City  Idaho,  28th;  Vineland,  N.  J.,  19th;  Bellefontaine,  Ohio,  18th;  seen 
at  Omaha,  Nebr.,  18th;  Clear  Creek,  Nebr.,  numerous  throughout  the  month;  Coni- 
injj,  Mo.,  every  day  throughout  the  month.  Croics,  Judsonia,  Ark.,  8th  ;  Pikers  Peak, 
on  summit,  6tn ;  Bluejat/tt^  JudH<mia,  Ark.,  17th ;  Monticello,  Iowa,  30th ;  Palermo,  N. 
Y.,  22<l;  Westerville,  Ohio,  20th.  Dncks,  Judsonia,  Ark,  25th;  Creswell,  Kans.,  fly- 
ing east,  14th;  south,  28tli;  Boise  City,  Idaho,  28th,  numerous.  Snowbirds^  Monti- 
cello, Iowa,  27th.  Bobolinks,  Westerville,  Ohio,  '-cOth.  Meadow  larks,  flrst  heanl,  Saint 
Meinra<l,  Ind.,  28th;  Monticello,  Iowa,  22d;  Somerset,  Mass.,  13th.  Prairie  chivktvsy 
Monticello,  Iowa,  10th;  flying  south  in  large  flocks,  22d  and  26th.  Mockijng-hirds, 
Baxter  Springs,  Kans.,  17th.  Sobins^  Somers<?t,  Mass.,  13th  ;  New  Bedfonl,  Mass.,  13th. 
SjHirrotrs,  Somerset,  Mnss.,  13th;  New  Bedford,  Mass.,  13th.  tSea-gulls,  Cincinnati, 
2tth,  flrst  appearance  this  season. 

/»««;/«— /J««.— Fayette,  Miss.,  4tli ;  Mai-tinsville,  III.,  11th  to  13th,  18th,  22d  to  26th: 
Milford,  Ind.,  18th,  19th,  m\\.  /'Vor/*— Piping,  Milton,  Fla.,  .5th ;  Sedgwick  Kans.,  27th. 
/;ii//<T/fi«»— Fayette,  Miss.,  26th.  Cfl«e/7W//a»7»— Palermo,  ^Oth ;  Cleveland,  Ohio,  19th. 
Polar  bands. — 3d,  Indiana,  Virginia;  5th,  Indiana;  6th,  Indiana;  7th,  Mississippi, 
South  Carolina;  8th,  Nebraska.  New  Hampshire,  New  Jersey,  Virginia;  lOtb,  New 
Hampshire;  12th  Virginia;  15tn,  New  Jersey;  17th,  Indiana,  Iowa;  18th,  Indiana, 
Virginia;  19th,  Dakota,  Indiana;  21st,  Nebraska;  xM,  Indiana;  24th,  Iowa;  25th, 
Virginia;  27th,  Virginia;  29th,  Indiana. 

StiHsefs. — The  characteristics  of  the  sky  as  indicative  of  fair  or  foul  weather  for  the 
Hiicceeding  twenty-four  hours  have  been  observed  at  all  Signal  Service  stations.  Rc*- 
ports  101  stati(ui8  show  3,128  observations  to  have  been  taken;  of  these  58  were 
reported  doubtful ;  2,508  cases,  or  80. 1  per  cent.,  were  followed  by  the  expected  weather, 
and  620  were  not. 
•  /'rtiinV /res.— lst,2d,  3d,  4th,  5th,  7th,  8th,  9th,  10th,  11th,  12th,  13th,  21st,  22d,2?,d, 
24th,  25th,  27th,  28th.  29tli,  30th,  31st. 

Meteors. — 1st,  Soutbington,  Conn.,  Woodstock,  Md.,  Rowe,  Mass.;  2d,  Womlstock, 
Md.,  Flushing,  N.  Y.;  3d,  Woodstock,  Md.,  Wappinger*s,  Falls,  N.  Y.:  4th,  Como,  111.; 
6th,  Boise  City,  Idaho,  Soutbington,  Conn.,  Vevay,  Ind.,  Kensico,  N.  Y. ;  7tb,  Fall 
River,  Mass.;  9th,  New  Orleans;  13th,  Creswell,  Kans.;  14th,  Boise  City,  Id;ilM» ; 
17th,  Saint  Louis  and  Oregon,  Mo.,  Starkey,  N.  Y. ;  2iUl,  WcwMlstock,  Md., Oregon,  Mo.; 
24th,  Sedgwick,  Kans.,  Woo<l8tock,  Marjiand,  Rowe, Masa.,  Atco,  N.  J.;  27tli,  Daven- 
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m  there  is  a  deficiency  of  25  hundredths  of  an  kich,  and  in  the  latter  two  districts 

to  15  hundredths  of  an  inch. 

'ometrie  ranges. — The  largest  and  smallest  ranges  have  been  respectively  as  fol- 

Califomia — ^Red  Bluff,  1.01 ;  Los  Angeles,  0,75.  Rocky  Mountains — Denver,  0.82 ; 
«  Peak,  0.60.  Northwest— Yankton,  1.19;  Dea<hvood,  0.82.  The  Southwest— 
lio,  1.41;  Stockton,  0.74.     Upper  Mississippi  Valley — Saint  Louis,  1.31 ;  Dubuque, 

Up]>er  Lakes — Chicago,  1.17 ;  Marquette,  0.90 ;  Lower  Lakes — Detroit  and  Toledo, 

Oswego,  (».94.  Ohio  Valley  and  Tennessee— Cniro,  1.33;  Knoxville,  1.03.  East 
States — Vicksburg,  1.12;  Saint  Mark's,  0.73.  South  Atlantic  States — ^Augusta, 
Jacksonville,  0.68.  Middle  Atlantic  States— Fort  Whipple,  1.03;  Cape  Mav,  0.89. 
England— Eastport,  1.26 ;  Burlington,  0.86. 

wr  of  high  barometer  in  general. — These  have  been  unimportant,  furnishing  a  great 
ast  to  the  conditions  for  February  of  former  years.  The  consequent  absence  of 
northerly  gales  has  given  the  country  generally  a  month  of  remarkably  mild 
ber,  especially  in  the  Upper  Mississippi  and  Lower  Missouri  Valleys. 

I. — On  morning  of  1st  this  area  of  lii^h  pressure  covered  a  small  section  of  the 
iwest,  evidently  advancing  from  Manitoba.  At  midnight  of  the  1st  it  was  cen- 
tt  Pembina,  barometeir,  30.43  (0.30  above  normal),  clear,  cool  weather,  calms  or 

winds.    On  morning  of  2d,  accompanied  by  marked  fall  of  temperature,  the 

of  high  pressure  sprea<ling  eastward  has  extended  its  limits  from  Dakota  to  Saint 
ence  Valley,  being  central  at  Escanaba,  barometer,  30.42  (0.40  above  normal), 
ig  2d,  clear  weather,  with  calms  or  light  northerly  winds,  prevailed  fiom  Minne- 
to  New  York.  On  morning  of  3d  the  central  pressure  had  slightly  decreased 
I  ridge  of  equal  pressure,  with  generally  clear  and  cold  wej^ther,  extended  from 
lem  Texas  to  Northern  New  York,  with  highest  barometer,  30.45,  at  Port  Stan- 
)8wego  (0.30  above  normal).  During  afternoon  of  :W  the  central  portion  disa]v 
d  off  the  New  York  coast. 

II. — This  f  rea  developing  in  Montana  on  1st  reached  Utah  on  morning  of  2d; 
Lake  City,  barometer.  30.34  (0.40  above  normal).  Reaching  Santa  F^,  afternoon 
,  on  morning  of  4th  it  had  a<ivanced  to  Central  Texas,  accompanied  by  clear, 
weather ;  ln<liaiiola,  ban>meter,  30.34.  Morning  of  5th  reached  Alabama,  with 
\\y  increasing  pressure.  It  was  central  in  North  Carolina  on  morning  of  6th,  with 
,  t-alm,  and  colder  weather;  barometer  at  Wilmington,  30.33.  Knoxville,  0.23 
B  normal.    That  night  it  disappeared  off  the  North  Carolina  coast. 

111. — Appearing  in  Manitoba  on  morning  8th ;  by  midnight  the  baromet^^r  at  Fort 
7  read  30.46.     It  remained  nearly  stationary  in  Minnesota  until  afternoon  of  9th, 

it  was  gradually  (li8sii)ated  by  the  iutluence  of  storm  No.  V. 

rv. — This  area  of  hign  pressure  first  appeared  in  Southeastern  Texas  on  afternoon 

clear  weather,  with  brisk,  northerly  winds,  gradually  diminishing  to  calms,  pre- 
i  that  day;  morning  lltli.  highest  pressure  noted  at  Indianola,  30.;i3;  afternoon 
it  was  central  at  New  Orleans,  barometer,  30.22.  At  midnight  it  was  central  in 
una,  reaching  Georgia  moniing  12th,  and  disappeared  ott"  Georgia  coast  that 


T- 


-This  area  was  first  ma<le  manifest  in  clear,  cold  weather,  and  rising  barom- 
n  Northwest,  morning  Pith.     It  first  defined  itself  on  the  Signal  Service  maps  in 

Lawrence  Valley  at  midnight  13th,  remaining  nearly  stationary  until  morning 
with  clear  weather  and  low  temperatures.  Kockliffe,  barometer,  30.26;  ther- 
5ter,  11°.  Montreal  and  Burlington,  barometer,  0.14  above  ndnual.  It  was  cen- 
ter Nova  Scotia  morning  15th,  when  it  disappeared. 

VI. — This  pressure  first  showed  itHclf  above  the  normal  in  Alabama  morning  16th, 
isappeared  oft'  the  North  Carolina  coast  forenoon  17th. 

VIL — This  area  first  defined  itself  in  Minnesota  morning  17th,  and,  at  midnight, 
entral  over  Michigan,  with  light  northerly  winds.  Escanaba,  barometer,  30.24. 
lorning  18th,  central  over  Lake  Huron;  Saugeen,  barometer,  30.33,  0.25  above 
ftl.  Traveling  in  south-southeast  direction  across  New  York,  the  center,  morning 
was  over  Maryland;  Washington,  barometer,  30.37.  Washington  and  Philadel- 
barometer,  0.23  above  normal.  Clear  weather,  with  fresh  northerly  winds,  pre- 
1  along  coast  from  New  England  to  South  Carolina.  The  area  passed  oft'  the  coast 
laware  evening  of  19th. 

VIII. — ^This  area,  morning  2l8t,  was  in  Quebec,  Father  Point,  barometer,  30.20, 
lam,  0.26  above  normal.  Cold,  clear  weather,  with  brisk  to  high  northerly 
i,  prevailed;  center  at  midnight  at  Chatham,  barometer,  :>0. 56,  or  0.(i8  above  nor- 

Highest  pressure  was  morning  2<l,  Chatham,  barometer,  30.07,  or  0.78  above  nor- 
w'ith  temperature  — ^9^.  On  afternoon  highest  ]nes8ure  was  central  over  Nova 
i;  Sydney,  barometer,  30.64,  or  0.78  above  normal,  disappearing  next  morning  off' 
)ast  of  Newfoundland. 

IX. — ^This  area  probably  developed  north  of  Montana,  as  shown  by  continued 

barometer  from  morning  22d  until  afternoon  2.3d,  when  it  apiieannl  in  Manitoba, 

■d  the  pressure  steadily  increased  until  morning  24th;  Fort  Garrj*,  barometer. 

It  moved  south  down  the  Missouri  Valley,  and  on  moniing  25th  the  isobar 
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of  30.30  included  this  conn  try  frum  Alabama  to  Dakota,  with  highest  pressure  central 
in  Missouri.  Morning  26th  it  was  central  in  Illinois,  highest  barometer,  Davenport, 
30.55,  0.41  above  normal.  Clear  weather,  with  light  northerly  winds,  prevailecl  from 
Dakota  to  South  Carolina,  and  from  Alabama  to  Lower  Lakes.  Morning  27th  it  was 
central  over  Ohio,  Sandusky,  barometer,  30.32,  Toledo,  baromet-er,  0.24  above  uomial. 
Clear  weather  prevailed  east  of  Rocky  Mountains,  save  in  Gulf  and  South  Atlantic 
States,  which  were  atfected  by  low  area  No.  XII.  Moving  south,  with  dimiuisbiDg 
pressure,  it  disappeared,  afternoon  28th,  in  Alabama. 

No.  X. — Appears  to  have  formed  in  Manitoba  country,  first  showing  itself  morning 
2Sth  at  Pembina,  being  central  that  afternoon  over  Upper  Lakes.  At  midnight,  28th, 
with  increasing  presHiire,  it  was  central  in  Quebec;  Rocklille,  barometer,  30.51,  Parry 
Sound,  barometer,  0.35  above  normal. 

JreoM  of  low  baroniettr  in  general. — Eleven  areas  of  low  pressure  are  traced  upon  chart 
No.  I.  Low  areas  Nos.  VIII  and  X  .ire  not  chart^'d.  They  are  divisible  into  two 
groups,  viz :  Nos.  II,  IV,  V,  VI,  XI,  XII,  and  XIII,  appeared  tirst  on  the  Pacilic  coast,  and 
thence  moved  in  a  southeasterly  track  over  the  Rocky  Mountains.  The  otheis  all 
first  appeared  east  of  the  Rocky  Mountains. 

The  storm  desuribeil  as  low  area  No.  XII  in  the  January  review  continued  as  a  ne- 
vere  northeast  ^ale  on  the  1st  along  the  Middle  Atlantic  and  New  England  coastn, 
gradually  diminishing  in  energy  during  the  day.  The  following  maximum  velocities 
are  reported  for  this  storm  on  the  lat :  New  Haven  40  miles,  northeast ;  B<ieton,  oli 
miles,  north ;  Thatcher's  Island,  60  miles,  noi*theast,  and  Portland,  40  miles,  northeast. 

No.  I. — A  low  pressure  was  developed  on  the  morning  of  the  1st  in  the  West  Gulf 
States.  On  the  Ist  and  2d,  accompanied  by  brisk  winds  and  light  rain  in  the  Gulf  and 
South  Atlantic  Stat^^,  it  moved  in  a  southeasterly  path  into  the  East  Gulf.  On  the 
3d  it  advanced  over  Florida,  and  thence  pursuing  a  track  nearly  parallel  to  the  Gnlf 
Stream,  it  gave  rise,  on  the  4th,  to  the  high  winds  and  heavy  rain  that  prevailed  in 
the  South  Atlantic  States  on  that  day. 

No.  II. — This  depression  can  be  traced  from  the  Pacific.  On  the  4th  there  was  a 
rapid  fall  of  the  barometer  in  Oregon,  and  severe  southerly  gales  prevailed  on  the 
Pacific  coast  on  that  day.  The  center  of  the  low  area  moved  to  the  southeast,  and  on 
the  morning  of  the  5th  the  lowest  pressure  was  in  Wyoming,  and  thence  the  low  area 
pursued  its  southeasterly  path,  and  by  the  morning  of  the  6th  had  developed  into  a 
stonn  of  considerable  energy,  central  in  Northwest  Texas.  At  the  a.  m.  report  of  the 
7th  the  lowest  barometer,  29.49,  or  0.65  below  the  normal,  was  jtt  Shreveport,  La.,  with 
the  highest  pressure  in  the  Middle  States.  At  this  time  high  southeast  winds  and 
heavy  rains  were  reported  from  the  East  Gulf  States,  while  in  Texas  the  winds  had 
veered  to  northwest,  with  colder,  clearing  weather  and  rising  barometer.  The  storm, 
rapidly  increasing  in  energy,  had  moved  by  the  morning  of  the  elth  into  the  Ohio  Valley, 
where  the  isobar  of  29.30  included  both  Cincinnati  and  Louisville,  the  barometer  at  the 
latter  place  being  0.79  below  the  normal.  On  this  day  there  were  wind  velocities 
reported  from  Escanaba  of  40  miles,  north,  and  Irom  Cape  Lookout  60  miles,  south- 
west. The  storm-center  then  moved,  with  slightly  diminishing  energy,  over  the  Middle 
States,  and  the  wind  directions  show  that,  on  the  morning  of  the  9th,  it  had  passed 
beyond  the  New  England  coast. 

No.  III. — ^This  apparently  was  a  subsidiary  low  area  developed  from  the  great  depres- 
sion No.  II  that  crosse^l  from  the  Pacific  Ocean.  On  the  morning  of  the  5tli  the  center 
was  in  Dakota ;  thence  the  depression  moved  slowly  t-o  the  eastward  over  Lake  Supe- 
rior, attended  by  light  or  brisks  southeast  winds,  veering  to  colder  northwesterly,  and 
occasional  light  rain  or  snow,  until,  on  the  7th,  it  disap])eared  north  of  Lake  Huron. 

No.  IV. — This  depression  is  traced  from  the  Pacific.  From  midnight  to  the  morning 
of  the  6th  a  rapid  fall  of  the  mercury  occuiT»;d  on  that  coast,  and  heavy  rain  or  snow 
fell  on  that  aiul  the  succeeding  day  on  the  slope  west  of  the  Rocky  Mountains.  At  the 
a.  m.  rei)ort  of  the  7th  the  bar<uneter  was  lowest  near  Salt  Lake.  On  this  day  the 
maximum  wind  velocity  for  the  month  was  reconled  at  Pike\s  Peak — 75  miles,  N. 
The  depression  moved  very  rapidly  in  a  southeasterly  path,  and  the  morning  of  the 
8th  showed  a  low  area  in  Northwest  Texas.  During  tiie  day  this  depression  moved 
slowly  to  the  east,  and  during  the  night  to  the  northeast,  and  by  the  moniing  of 
the  9ih  was  central  in  Tennessc^e  and  the  Ohio  Valley,  the  barometer  at  Louisville. 
29.25,  being  0.78  below  the  normal.  On  the  9th  it  moved  to  the  east,  giving  rise,  in 
connection  with  the  rising  barometer  in  the  Upper  Lakes,  to  high  northeasterly 
gales  in  the  Lake  region.  On  the  10th  the  stonn-center  passed  over  New  England, 
where  a  northeast  wind  of  44  miles  is  noted  at  Eastport,  and  on  the  11th  the  storm 
moved  beyond  Nova  Scotia. 

No.  V. — ^Tliis  low  area  is  traced  from  the  Pacific.  The  barometer  fell  rapidly  on  the 
Pacific  slope  on  the  11th,  and  very  severe  gales,  with  heavy  rain,  were  rejiorteil  from 
that  coast  on  that  day.  On  the  moniing  of  the  12th  the  depression  was  central  in  Utah, 
and  then  advancing  rapidly  in  a  southeasterly  track,  the  low  ar€»a  was,  at  the  a.  ni. 
report  of  the  13th,  centralin  the  Indian  Territory.  During  the  day  thunder-stprms  were 
reported  from  the  Gulf  States.     On  the  13th  and  14th  the  low  area  gradually  extendwl. 
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with  frequent  rains,  over  the  South  and  Southwest ;  but  there  appears  to  have  been 
no  well-detineil  stonu-center.  On  the  morniuf{  of  the  15th  a  triKi^h  of  low  pi-essnni 
extended  from  Lake  Erie  to  the  Gulf  of  Mexico,  and  dnring  the  day  this  depression 
was  tilled  up  by  the  inflowing  air. 

No.  VI. — This  depression  is  also  traced  from  the  Paeitic.  The  a.  m.  report  of  the  13th 
showed  a  ra|>id  fall  in  the  mercury  in  California  and  Oregon,  with  heavy  rain  and 
high  southerly  gales.  .  Tlie  low  ai'ea  moved,  with  diminishing  energy,  in  a  southeast- 
erly track,  and  was  last  noted  as  an  independent  dei>rt^on  at  the  midnight  report  of 
the  13th,  when  it  was  central  in  Utah. 

No.  Vll. — On  the  13th  there  was  a  considerable  fall  of  pressure  in  Florida  and  Cuba, 
accompanied  by  brisk  easterly  w^inds,  heavy  and  fre<iuent  rains,  with  occasional  thun- 
der-storms. On  the  14th  the  depression  traversed  Florida  in  an  easterly  track,  and 
was  rapidly  followed  by  clearing  weather  and  westerly  winds. 

No.  Vlll. — A  storm  of  considerable  energy  prevailed,  with  high  southerly  winds  and 
heavy  rain,  on  the  Paeitic  coast  ou  the  14th.  The  depression  moved,  with  diminished 
energy,  eastwanl  to  the  Rocky  Mountains,  and  was  there  tilled  up  by  the  inflowing 
air.     Its  path  was  too  uncertain  to  be  charted. 

No.  IX. — On  the  15th  the  barometer  fell  slowly  in  the  Northwest,  and  the  center  of 
the  low  area  thus  developed  moA*ed  on  the  16'th  into  Wisconsin.  On  the  17th  it  ad- 
vanced over  the  Lower  Lake  region  and  Middle  States,  and  by  the  a.  m.  report  of  the 
18th  it  had  gone  beyond  the  New  England  cojist.  In  its  passage  it  was  accompanied 
by  brisk  but  not  high  winds,  and  frequent  but  light  rain  fell  to  the  south  of  its  track 
and  light  snow  to  the  north. 

No.  X. — During  the  night  of  the  15th  and  16th  there  was  a  rapid  fall  of  the  mercury  on 
the  Paeitic  coast,  with  severe  southerly  gales  and  heavy  rain.  The  storm  was  followed 
by  rapidly  rising  barometer.     Its  track  was  too  indefinite  to  l»e  charted. 

No.  XI. — This  depression  is  traced  from  the  Pacific.  On  the  17th  there  was  a  decided 
fall  in  the  baromet^er  in  Washington  Territory.  Ou  the  18th  the  fall  had  extended  to 
the  Northwest.  On  the  19th  the  center  of  the  depression  moved  in  a  southerly  track 
into  Missouri.  On  the  20th  the  lowest  pressure  was  transferred  to  the  Indian  Territory, 
On  that  day  the  storm  increased  very  rapidly  in  energy.  Several  thunder-storms 
were  reported  from  the  Gulf  States  and  Tennessee,  while  the  rain-area  extended  over 
the  Ohio  Valley,  Lake  region,  and  Middle  States,  with  snow  in  New  England.  The 
same  day  the  pressure  fell  0.93  below  the  normal  at  Fort  Gibson,  and  more  than  O.fcO 
below  the  normal  at  l«\)rt  Sill,  Denison,  Corsicaua,  Shreveport,  and  Memphis.  Ou  the 
2l8t,  the  storm  still  increasing  in  energy,  became  central  in  the  Ohio  Valley,  and  on 
the  same  day  the  barometer  rose  very  rapidly  in  New  England  and  Nova  Scotia.  The 
pressure  at  the  center  of  the  depression  continued  during  the  day  below  :^.20,  and  the 
following  pressures  were  noted  below  the  normal:  Memphis,  0.92;  Cairo,  0.89;  Louis- 
ville, U.8o.  The  morning  report  of  the  22d  shows  the  lowest  pressure  in  Indiana,  with 
the  barometer  still  rapidly  rising  in  Nova  Scotia.  At  this  time  the  isobar  of  30.60, 
with  an  average  temperature  of -flO*^,  extended  from  Father  Point,  Canada,  slightly 
to  the  east  of  Eastport,  Me. ;  the  isobar  of  29.60  with  an  average  temperature  of  -fctf^ 
extended  fi-om  Baltimore,  Md.,  to  Erie,  Pa.  Both  the  temperature  and  pressure 
gradient  indicated  the  severe  gales  that  were  felt  on  the  New  England  and  Middle 
Atlantic  coasts  on  that  day.  At  the  a.  m.  report  of  the  23d  the  center  of  the  low  area 
had  moved  into  Canada/near  the  Georgian  Bay.  It  then  advanced  with  rapidly 
diminishing  energy-  in  an  easterly  path  into  Nova  Scotia  and  disappeared  on  the  24tli 
lieyond  that  coast.  This  was  an  unusually  severe  storm,  and  during  its  passage  from 
the  Pacific  to  the  Atlantic  the  following  high  velocities  are  reported:  17th,  Red  Bluff, 
Cal.,  44  miles,  southeast;  20th,  Dodge  City,  Kans.,  60 miles,  north;  Stockton,  Tex.,  52 
miles,  west;  New  Orleans,  40  miles,  southeast;  Mobile,  42  miles,  southeast;  22d,  New 
London,  Conn.,  80  miles,  east ;  26th,  Mount  Washington,  150  miles,  north.  * 

No.  XII. — On  the  23d  the  mercury  fell  in  Oregon,  with  southerly  winds  and  frequent 
rains^  the  center  of  the  low  area  moved  in  a  southerly  track  along  the  coast,  and  at 
midnight  of  the  24th  it  was  near  San  Diego,  Cal.  On  the  25th  it  moved  rapidly  in  a 
southeasterly  track,  and  at  the  a.  m.  report  of  the  26th.  the  center  of  the  low  area  was 
situated  to  the  south  of  Brownsville,  Tex.  Ou  the  26tn  it  moved  over  the  Gulf  in  an 
easterly  track,  and  was  accoiu])anied  in  the  Gulf  States  by  easterly  winds  backing  to 
northwest.  On  the  morning  of  the  27th  it  was  central  in  Southern  Florida,  and  on 
that  day  moved  to  the  east  beyond  the  coast.  The  rain-fall  in  Southern  Florida  was 
excessive.  During  its  passage  the  following  maximum  wind  velocity  was  reported : 
22d,  ludiauola,  Tex.,  84  miles,  noi-th. 

No.  XIII. — Ou  the  25th  and  23th  there  was  a  general  fall  of  pressure  on  the  Pacific 
coast,  with  heavy  rain  an<l  southerly  gales.  On  the  27th  the  center  of  the  low  area 
had  moved  into  Utah,  and  on  the  28th,  still  pursuing  a  southeasterly  track,  it  ha<l 
advanced  into  Texas. 

As  illustrating  the  service  of  the  telegraph  lines  of  the  Signal  Service  and  the  signal 
stations  established  along  the  lines,  equipped,  as  they  are,  for  communicating  with 
vessels  in  either  the  International  Code  or  Signal  Service  Code,  it  may  be  stated  that 
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Ihe  Italian  bark  Gioseppe  Massano,  Captain  Meretto,  ran  ashore  near  Cape  Henry, 
Va.f  and  was  reported  to  the  sif^nal  station  at  6.55  a.  m.  of  the  10th.  Information  was  at 
once  sent  to  the  Chief  Si^al  Officer  at  Washington,  and  assistance  thence  asked  &om 
Norfolk.  It  was  attempted  by  Cape  Henry  station  to  open  communication  by  means 
of  the  flags  of  the  International  Code,  bnt  receiving  no  response  froui  the  ship,  Private 
Harrison,  fnlly  equipped  ^ith  flags,  dec,  of  the  Signal  Serviee  apparatus,  was  sent 
aboard  to  open  communication  with  the  shore,  which  he  did  with  very  good  result. 
The  following  appears  in  the  report  of  Sergeant  Bell,  in  charge  of  signal  station  at 
Cape  Henry:  **At  one  time  during  the  morning  (11.:^  a.  m.),  when  the  crew  aban- 
doned the  vessel,  and  the  captain  and  iirst  mute  were  preparing  to  abandon  her,  Private 
Harrison  informed  the  captain  that  he  should  have  more  confidence  in  his  signaling, 
and  that  by  this  means  he  would  keep  him  fully  informed  of  all  particulars  from  shore, 
which  eventually  proved  the  means  of  saving  the  ship  from  total  loss,  and  she  was 
subsequently  removed  with  but  slight  damage  by  the  wrecking  steamer  from  Norfolk, 
summoned  by  means  of  the  coast  Tines.  Again,  near  Cape  Hatteras  on  the  2*^,  a 
vessel  was  noticed  flying  a  signal  of  distress.  An  unsuccessful  eftbrt  was  made  to 
open  communication  with  her  by  means  of  the  flags  of  the  International  Code.  The 
life-saving  station,  twelve  miles  distant,  wasnotifiMl  by  messenger.  Later  in  the  day, 
and  before  assistance  could  reach  her,  the  vessel  drift>ed  out  to  sea.  Information  had 
been  sent,  as  soon  as  the  distress-signal  was  noticed,  to  Norfolk  by  means  of  the  sea- 
coast  telegraph  line,  and  the  Unit^  States  revenue-cutter  Hamilton,  Captain  Irish, 
sailed  to  her  rescue  from  that  port.  This  revenue-cutter  arrived  off  Hatteras  signal 
station  the  next  momini^,  and  without  landing  oi>ened  communication  with  that 
station  by  the  Signal  Service  Code — by  which  messages  of  any  character  may  be  com- 
municated— learned  all  particulars  in  reference  to  direction  in  which  vessel  was  last 
seen  and  other  matters  in  reference  to  her,  seamed  to  sea  in  search,  and  found  two 
days  later  the  schooner  H.  C.  Cushiug,  of  Boston,  abandoned  and  in  a  sinking  condi- 
tion, near  the  Gulf  Stream. 

INTERNATIONAL  METEOROLOGY. 

October  7  to  12,  great  storm  along  the  entire  coast  of  China,  followe<l  by  extraonli- 
nary  cold  NW.  winds.  14th,  latitude  4^  30'  N.,  &P  W.,  hurricane,  WNW.  to  W., 
lasting  12  hours,  with  lightning  and  heavy  rain.  16th,  oft' Cape  of  Good  Ho|>e,  heavy 
SW.  gale.  2l8t,  29^  24'  N.,  VS2^  E.,  gale.  22d,  54^  14'  S.,  76^  14'  W.,  gale.  November 
5,  340  N.,  136°  E.,  gale.  20th,  off  Cape  of  Gooil  Hope,  gale.  22d,  43^  4'  N.,  125^  W., 
gale.  23d,  46°  49^  N.,  125°  W.,  gale.  December  10,  Iwtween  Tortugas  and  CajH) 
Florida  light,  heavy  NE.  gale  ;  latitude  44°  7'  S.,  longitude  'MP  57'  W.,  terrific  gale, 
with  tremendous  sea.  23a,  off  island  of  Grand  Cayman,  Caribbean  Sea,  NW.  gale. 
23th,  36°  25'  N..  29  5'  W.,  heavy  gale ;  off  coast  of  Chili,  gale.  30th,  20  milew  SE.  off 
Hatteras,  terrific  NNW.  gale  lasting  3  days.  January  1,  heavv  gale  oft' St  Catharine, 
Bermudas.  5th,  17°  21'  N.,  58°  36'  W.,  hurricane.  6th,  25°  ii'  N.,  72°  71'  W.,  heav>' 
NE.  gale,  lasting  20  hours.  10th,  30°  35'  N.,  74°  W.,  hurricane  from  SE.,  lasting  7 
hours.  11th,  38°  N.,  70°  to  7-^°  W.,  hurricane  SE.  to  N.,  lasting  7  hours;  37°  02'  S., 
22°  43'  E.,  very  heavv  W.  gale,  lasting  12  hours.  13th,  40°  3«'  N.,  68°  5'^'  W.,  strong 
WNW  gale.  14th,  37°  71  N.,  71°  W.,  hurricane  from  SE.  to  SW.  19th,  30°  N.,  5<P 
W.,  heavy  gale  from  SE.  to  N. ;  about  30°  N.,  50°  W.,  hurricane  from  SSE.,  InHting 
24  hours.  23<l,  50°  13'  N.,  2-->°  W.,  strong  WNW.  gale;  45°  N.,  163°  W.,  hurricane 
winds  for  2  hours,  barometer  28.34;  British  Isles,  gales.  24th,  50°  10'  N.,  26°  48' 
W.,  and  490  38'  N.,  26°  17'  W.,  strong  WNW.,  gales;  49°  40'  N.,  7°  2z'  W.,  NW. 
gale,  with  heavy  squalls  and  hail ;  44°  03'  N.,  56°  11'  W.,  strong  WSW.  gale,  barom- 
eter 29.90.  28th,  54°  53'  N.,  14°  20'  W.,  fierce  NW.  squalls,  with  hail  and  rain; 
49°  08'  N.,  16°  49'  W.,  NW.  fresh  gale  and  hard  squalls ;  28°  N..  70°  W.,  heavy  W. 
gale  veering  to  NE.,  lasting  24  hours.  30th,  30  miles  E.  of  Cajie  May  violent  E. 
gale ;  32°  54'  N.,  77°  32'  W.,  gale  from  SE.,  hauling  to  W.  and  NW.,  lasting  3  davs. 
3l8t,  40°  34'  N.,  70°  50'  W.,  strong  NE.  gale  and  heavy  snow-storm ;  44°  40'  N., 
44°  56'  W.,  thunder-storm  from  SW.,  followed  by  heavy  NW.  gale ;  40°  N.,  73°  25' 
W.,  gale  from  E.,  with  snow;  35°  03'  N.,  66°  W.,  noon, "^ heavv  SE.  gale  veering  to 
SW. ;  midnight,  NW.  gale,  lasting  until  February  2d;  :M°  26'  N.,  75°  50'  W.,  heaAT 
ESE.  gale,  lasting  24  hours;  100  miles  E.  of  Sandy  Hook,  E.  to  SE  hurricane,  lasting 
12  hours;    37°  N.,  75°  W.,  gale  ENE.,  tremendous  sea;  about  49°  30'  N.,  5°  W., 


N.,  40°  17'  W..  furious  SW.  to  NW.  gale,  immense  sea ;  47°  4V  N.,  37°  36'  W.,  strong 
SW.  gale,  with  hard  squalls.  2d,  44°  48'  N.,  44°  51'  W.,  gale.  4th,  49°  37'  N.,  31°  19' 
W.,  strong  S.  gale,  with  high  sea.  5th,  54°  31  N.,  18°  54^ W.,  strong  WSW.  gale  and 
hanl  squalls;  34°  29'  N.,  2;^°  13'  W.,  heavy  SW.  gale,  veering  to  NW.,  lasting  24 
hours;  oft' the  Banks  of  Newfoundland,  terrible  E.  snow-storm,  with  tremendous  sea; 
49°  N.,  55°  W.,  heavy  gale.    6th,  44°  11'  N.,  53°  27'  W.,  strong  gale  fi-om  SE.  to  NW. ; 
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4*2°  40'  N.,  52^  02'  W.,  strong  8W.  gale;  28P  04'  N.,  60°  31'  W.,  terrific  sqnalls,  fol- 
lowed bv  NW.  gale,  lasting  throngh  the  7th ;  54°  Oi'  N.,  26©  04'  W.,  hanl  SSW.  gale ; 
46°  ay  N.,  43^  0-2'  W.  and  50°  «V  N.,  19<^  13'  W.,  strong  8.  gale ;  46°  53'  N.,  34«^  26'  W., 
heaTv  SE.  gale ;  40°  N.,  42  W.,  hurricane,  with  terrific  cross-seas.  7th,  44^  25'  N.,  53^ 
W.,  hurricane  from  N. ;  46°  N.,  44°  W.,  hurricane,  SWto  NW. ;  43°  14'  N.,  56^  '^^'  W., 
strong  NNW.  gale;  41^  54'  N.,  54©  56'  W.,  very  heavy  W.  gale:  45^  13'  N.,  45^  54'  W. 
strong  gale.  8th,  42^  30'  N.,  60°  08'  W.  and  43°  53'  N.,  48°  38^^  W.,  strong  NW.  gales. 
9th,  45^^02'  N.,  440  50'  W.,  heavy  NW.  gale  and  very  high  seas.  10th,  Xi<^  22'  N.,  t58<^ 
07'  W.,  gale  from  ENE. ;  44°  32^  N.,  48^  08  W.,  strong  WNW.  gale.  11th,  35°  40'  N., 
733  35'  W.,  heavy  W8W.  gale.  13th,  44°  29'  N.,  47©  41'  W.,  strong  NW.  gale;  46°  36' 
N.,  38^  07'  W.,  heavy  NW.  gale,  with  violent  squalls  and  snow.  I4th,  45°  06'  N.,  41«^ 
52'  W.,  heavy  NW.  gale  and  hail-squalls ;  47^  13'  N.,  38^  04'  W.,  hard  S8W.  to  WNW. 
gale;  5(F  30'  N.,  36°  42'  W.,  violent  NNW.  gale,  fierce  squalls,  snow,  and  sleet;  48° 
Ty,V  N.,  36°  02  W.,  heavy  NW.  gale ;  48°  55'  N.,  34°  33'  W.,  strong  and  violent  8.  to 
NNW.  gales,  with  t^^rrific  squalls  and  high  confused  sea.  15th,  :i5o  N.,  67°  W\,  8.  gale ; 
44^  02'  N.,  440  50'  W.,  450  35'. N.,  42°  25'  W.,  48°  49'  N.,  38^  47'  W.,  and  48°  26'  N.,  38<^ 
or  W.,  hard  NW.  and  W.  gales,  with  fierce  squalls,  snow,  and  sleet.  16th,  47*^  21'  N., 
42°  15'  W.,  500  17'  N.,  290  21'  W.,  and  49^  5'  N.,  26^  34  W.,  strong  NW.  to  8W.  gales, 
with  bard  snow-squalls.  17th,  48^  57'  N.,  35°  28'  W.,  and  49° 29^  N.,  31°  55'  W.,  strong 
\W.  galte,  with  heavy  sqnalls  ;  55°  20'  N.,  9°  21'  W.,  and  55°  25'  N.,  9©  48'  W.,  strong 
southerly  gales.  18th,  47°  69'  W.,  NNE.  gale,  lasting  36  hours;  46^  43'  N.,  40^  41'  W., 
riolent  gales  (W.-E.-N.);  48°  45'  N.,  39°  08'  W.,  strong  8W.  to  SE.  gale;  55°  18'  N., 
130  11'  W.,  strong  NW.  to  SW.  gale;  50^  37'  N.,  27^  40'  W\,  heavy  NW.  to  8.  gale. 
19tb,  32°  N.,  73*2  W.,  violent  NW.  and  SE.  gales,  with  heavy  rain ;  42°  12'  N.,  64*-^  28'  W., 
X.  gale ;  44^^  47'  N.,  45°  26'  W.,  violent  NW.  to  88W.  gale ;  47^  20'  N.,  42<5  59'  W\,  hur- 
ricane-like gale  from  NE.  to  W.,  with  tremendous  sea;  54°  23'  N.,  19°  21'  W.,  severe 
XW.  gale,  high  sea ;  50°  05'  N.,  20°  :«  W.,  and  49°  40  N.,  19°  42'  W.,  heavy  SW.  pales; 
25°  N.,  63°  W.,  heavy  SW.  to  NW.  gale,  lasting  12  hours.  20th,  43°  37'  N.,  48-  56' 
W.,  violent  to  moderate  SSW.  to  NW.  gale;  46°  21'  N.,  49°  28'  W.,  strong  SSW.  to 
NNW.  gale;  53°  51'  N.,  22°  09'  W.,  hard  WNW.  to.WSW.  gale:  50°  56'  N.,  27°  37' W., 
hard  NW.  gale,  with  terrific  squalls;  49°  42'  N.,  26°  55'  W.,  heavy  westeriy  storm; 
49°  34'  N.,  21°  27'  W.,  strong  SW.  to  NW.  gale,  with  heavy  squalls.  2l8t,  52°  54'  N., 
26°  20'  W.,  and  49°  17'  N.,  25°  26'  W.,  strong  SW.  gah^s;  48°  07'  N.,  35°  57'  W.,  hurri- 
cane from  W.,  with  very  heavy  sea.  22d,  3i6°  N.,  72°  W.,  violent  SE.  gale,  lasting  48 
hours;  52°  :M'  N.,  29°  it'  W.,  48°  05'  N.,  :M°  30'  W.,  48°  31'  N.,  37°  52'  W.,  and  48°  Si' 
N.,  37°  51'  W.,  strong  and  hard  W,  to  SW.  gales;  2^S°  N.,  79°  W.,  heavy  NNW.  gale 
and  sea,  lasting  12  hours.  23d,  two  hundred  and  fifty  miles  SW\  of  Bermuda,  heavy 
NW.  gale ;  47°  49'  N.,  35°  *M'  W.,  furions  E.  gale,  with  violent  squalls  and  constant 
heavy  rain.  24th,  49°  12'  N.,  41°  04'  W.,  strong  ENE.  gale;  43°  N.,  53°  21'  W..  SE. 
gale  ;  45°  04'  N.,  41°  12'  W.,  violent  NE.  storm,  mountainous  sea.  25th,  37°  N.,  73°  40' 
W.,  bea%'y  NW.  gale,  lasHng  48  hours.  26th,  43°  26'  N.,  48°  34'  W.,  heavy  NE.  squalls, 
with  beavv  rain  and  snow.  27th,  4:J°  39'  N.,  56°  40'  W.,  45°  N.,  45°  36'  W.,  and  35° 
53'  N.,  71°  52'  W.,  heavy  NW.  gales. 

TEMPERATI'RE  OF  THE  AIR. 

In  general, — The  general  distribution  of  the  temperature  of  the  air  is  shown  by  the 
isotherms  on  Chart  No.  II.  By  reference  to  the  table  of  comparative  temperatures,  in 
the  left-hand  comer  of  same  chart,  it  will  be  seen  that  the  high  temperatures  existing 
during  January  have  continued,  in  a  still  more  marked  degree,  throughout  the  present 
month.  The  largest  deviation  occurs  in  Minnesota,  where  the  mean  tem]»erature  of 
four  stations  is  18°.7  above  the  normal.  In  the  Missouri  and  Upper  Mississippi  Valleys 
and  Upper  Lake  region  the  excess  is  from  9°  to  16°  ;  thence  eastward  to  the  Atlantic 
coast  and  Saint  Lawrence  Valley  from  4°  to  5°,  and  from  the  Ohio  Valley  to  the  Gulf 
coast  and  in  the  Rocky  Mountain  region  from  2°  to  3°.  In  the  Pacific  and  South  At- 
lantic coast  States  the  excess  is  quite  small. 

MonthJif  mean  temperatures  at  special  jxnnts  have  been  as  follows:  Pike's  Peak,  2°.5 ; 
Mount  Washington,  10°.2. 

Maximum  and  minimum  tempvraturefi, — Maximum  temperatures  at  Signal  Service  and 
voluntary  stations  above  70°  are  reported  as  follows :  85°  at  Flatonia,  Fla ;  81°  at 


at  Oglethorpe  Barracks,  Ga.,  Clarksville,  Tex.,  and  Savannah,  Ga. ;  74°  at  Houston 


and  Jacksonville,  Fla.;  Quitman,  Ga.,  and  Belmont  Farm,  Tex. :  73°  at  Weldon,  N. 
C. ;  72°  at  Great  Bend  and  Kingsley,  Kans.,  Fort  Barrancas,  I•^a.,  Judsonm,  Ark.,  Alta 
Visia,  Va.,  and  Cape  Henr>' ;  71°  at  Augusta,  Wilmington,  Los  Angeles,  New  Orieans, 
and  Fort  Monroe,  Va.  " 

Minimum  temperatures  at  Signal  Service  and  voluntary  stations  were  :  —22°  at  >>  ood- 
stock,  Vt. ;  — ;tO°  at  Newport,  Vt.,  and  Nile,  N.  Y. ;  —19°  at  Pike's  Peak;  —18-  at 


\ 
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Summit,  Colo.,  and  Billerica,  Mass;  — 17°  at  Monnt  Washington  and  Waterbnry,  N. 
Y. ;  — hP  at  Fort  Garland,  Colo.,  Cooperstown,  N.  Y.,  Orono,  Me.,  and  Westlioro*, 
Mass. ;  — 15^  at  Fort  Sanders,  Wyo.,  and  Dnmbarton,  N.  H.;  — 14^  at  Tioga,  Pa.,  Dud- 
ley, Colo.,  Detroit,  Mich.,  and  Cazenovia.  N.  Y. ;  — r.i^  at  Wappinger's  Falls,  N.  Y., 
and  Lunenbnrg,  Vt. ;  — 11^  at  Contoocookville,  N.  H.,  and  Williamsport,  Pa. ;  — ItK 
at  West  Waterville,  Me.,  and  Palei-mo,  N.  Y. ;  8^  at  Waltham,  Ma.«*8.,  Franklin,  Pa., 
Mechanics*  Falls,  Me.,  Plattshurg  Barracks,  N.  Y.,  and  Fort  Fred  Steele,  Wyo. ;— 7^  at 
Albany,  N.  Y. 

lianifes  of  temperature, — Largest  monthly  and  diurnal  ranges  have  been,  r©8|>ectively, 
as  follows:  Cheyenne,  monthlv,  64^,  diurnal,  44^  ;  Grittin,  dF  and  47^  ;  Stockt^m,  (ib 
aid  46^ ;  McKa\  ett,  6F  and  A'3P  ;  Yankton,  51F  and  :12Q ;  JacksboroS  57^  and  41^^ ;  Ma»oD, 
57^  and  40^ ;  Cleveland,  m^  and  *27o  :  Breckeuridge,  55^  and  ^^  ;  Fort  Sill,  55^  and 
40O ;  North  Platte,  54°  and  36°;  Omaha,  5!^  and  27°  ;  Dodge  City,  52°  and  :<7^  ;  Pem- 
bina, 52^  and  MS"^ ;  Saint  Paul,  5>J^  and  3:i^  ;  Oswego.  52^  and  35^ ;  Boston,  52o  and  31-. 

Small  moHihhf  and  diunial  ranges  have  been  as  follows :  San  Francisco,  2<>^  and  13^ ; 
Sacramento,  5>1^  and  1S<^ ;  Red  Bluff,  ^G'^  and  22^ ;  Cape  Hatteras,  28^  and  21^  ;  Boise 
Citv,  29°  and  21^ ;  Visalia,  .30^  and  24°  ;  Los  Angeles,  '^iP  and  23^  ;  Cape  Lookout,  3F 
and  2()o  ;  Iiiciiauola,  32^  and  23° ;  Galveston,  33^  and  16^  ;  Cairo,  3:P  and  24^ ;  Sniitli- 
ville,  33^  and  25" ;  Charleston,  35°  and  2CN  ;  Cape  May  and  Sandy  Hook,  36^  and  16-; 
Wooii's  Holl,  35^  and  2F. 

Frosts  have  been  rei>orted  nearly  every  day  in  the  Northwest,  Lake  region,  and 
iiortheni  portion  of  New  England;  and  in  the  other  sections  east  of  the  Rocky  Mount- 
ains, generally  from  the  Ist  to  the  6th,  11th  to  13th,  on  the  19th  and  20th,  and  from 
the  26tli  to  the  2«th. 

Ice  is  reported  to  have  formed  as  follows:  In  Kansas,  from  the  1st  to  the  4th,  9th  to 
12th,  and  on  the  24th;  in  Texas,  on  the  11th;  Mississippi,  1st,  5th,  11th,  and  12th; 
Florida,  Pith ;  New  Jersey,  7th  and  18th  ;  and  in  Massachusetts  on  the  2l8t. 

PRECIPITATION. 

In  general. — The  general  distribution  of  rain  (and  melted  snow)  for  the  mouth  is 
shown  on  Chart  III.  By  reference  to  the  table  in  the  lower  left-hand  comer  of  the 
same  chart,  it  will  be  seen  that  there  has  been  a  very  large  excess  in  the  Pacific  coast 
States,  and  a  general  deficiency  east  of  the  Rocky  Mountains,  which  is  most  marked 
iu  Tennessee,  the  Ohio  Valley,*Hast  Gulf,  and  Middle  Atlantic  States.  In  the  Lower 
Lake  region  and  New  England,  a  small  excess  occurs.  The  heavy  rains  in  the  Pacific 
States  resulted  in  extensive  flows,  of  which  a  short  account  is  given  l>elow. 

Special  heavy  rains, — 1st,  Westboro',  Mass.,  2.39  inches.  (>th.  Baton  Rouge  Barracks, 
La.,  1.85  inches;  New  Orleans,  La.  (6th  and  7th),  2.08  inches;  Denison.  Tex.  (6th 
and  7th),  2.27  inches ;  Corsicana,  Tex.  (6th  and  7tb),  2.22  inches.  14th,  Spring  Gar- 
den, Tenn.  (14th  and  15th),  2.40  inches;  Red  Bluff,  Cal.  (13th  and  14th),  3.25  inches. 
15th,  Los  Angeles,  Cal.,  1.78  inches;  Santa  Cruz,  Cal.,  1.70  inches.  17th,  Red  Blutf, 
Cal.,  2.41  inches  ;  San  Francisco,  Cal.,  1.92  inches.  20th,  Red  Bluff,  Cal.,  2.02  inches; 
Fort  Gibson,  Ind.  T.,  2.03  inches.  22d,  New  York  City,  2.11  inches;  New  Haven, 
Conn.,  4.13  inches;  Springfield,  Mass.,  2.20  inches;  Westboro*,  Mass.,  2.51  inches; 
West  Chester,  Pa.,  2.35  inches  ;  Green  Castle,  Pa.  (2l8t  and  22d),  2.07  inches ;  Thatch- 
er's Island,  Mass.,  3.01  inches  ;  Fort  Preble,  Me.,  3.30  inches :  Alpena,  Mich.  (21st  and 
22d),  2.34  inches;  Wilmington,  N.  C.  (21st  and  22d),  2.26  inches.  25tb,  Fort  Duncan, 
Tex.,  1.80  mches:  Red  Bluff',  1.99  inches. 

Large  monthly  rain-falls.' — At  Red  Bluff',  Cal.,  16.66  inches;  Santa  Cruz,  Cal.,  16.04 
inches;  Olympia,  Wash.  T.,  15.50  inches;  San  i>ancisco,  Cal.,  12.52  inches;  Portland, 
Oreg.,  12.16  inches;  Okahumpka,  Fla.,  10.80  inches;  Salinas,  Cal.,  8.77  inches;  Sac- 
ramento, Cal.,  8.07  inches;  Los  Angeles,  Cal.,  7.68  inches;  Datona,  Fla.,  7.64  inches; 
Roseburg,  Oreg.,  7.30  inches;  Cambridge,  Mass.,  6.59  inches;  New  Haven,  Conn., 
6.40  inches;  Westboro^  Mass.,  6.12  inches;  Spring  Garden,  Tenn.,  6.00  inches. 

Small  monthly  rain-falls. — ^At  Fort  Lyon,  Colo.,  Vail,  Iowa,  and  Fort  Hartsuff,  Nebr., 
none;  Fort.  Union,  N.  Mex.,  trace;  Fort  Griflln,  Tex.,  0.02  inches;  Sydney  Barracks, 
Nebr.,  0.06  inches;  Yuma,  Ariz.,  0.0(5  inches;  Cheyenne,  Wyo.,  0.13  inches;  Omaha, 
Nebr.,  0.14  inches ;  Plattsmouth,  Nebr.,  0.15  inches ;  Fort  McPherson,  Nebr.,  and  Tabor, 
Iowa,  0.16  inches;  De  Soto  and  North  Platte,  Nebr.,  and  Breckenridge,  Minn.,  0.18 
inches;  Bmmesboro',  Iowa,  0.20  inches;  Fort  Pembina,  Dak.,  and  Norfolk,  Nebr., 
0.21  inches ;  Clear  Creek,  Nebr.,  0.25  inches. 

Floods. — Valley  of  the  Sacramento,  Cal. — During  the  latter  half  of  Jannary,  the 
Sacramento  River  gradually  rose,  reaching  22  feet  3  inches  above  low-wat-er  mark  at 
Sacramento  City  on  the  31st.  It  continued  rising  until  the  5th  of  February,  2  a.  m., 
when  24  feet  11  inches  was  recorded,  being  1  inch  higher  than  any  previous  record. 
(Highest  heretofore  24  feet  10  inches,  March,  1876.)  Between  2.30  and  3  a.  m.  a  break 
occurred  in  the  levee  on  east  bank  of  the  river,  about  one  mile  below  Sacramento 
City,  flooding  an  immense  tract  of  country  iu  Sacrauiento  County,  and,  by  backing  up, 
flooded  all  the  southern  portion  of  city  on  the  6th.     After  the  6th  the  river  gradually  fell 
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until  the  12th,  when  it  commenced  risinfic,  the  water  being  hacked  by  the  high  sontheast 
galefl  dnring  tlie  night  of  the  12th  and  13th.  At  3  p.  m.,  13th,  23  feet  11  inches  wjih  re- 
corded. During  the  12th  the  Waaliington  River  also  rose,  owing  to  a  heavy  snow  and 
rain  storm  in  the  mountains.  By  this  time  the  flood  had  spreml  over  a  great  portion 
of  Yolo  County,  and  the  water  on  the  11th  was  within  three  miles  of  Woodland,  form- 
ing a  vast  lake  u>  the  north  and  south.  On  the  13th  it  extended  eighteen  miles  below 
Sacramento.  On  the  14th  the  water  fell  stmiewha^,  but  rose  again  on  the  15th,  reach- 
ing 24  feet  1  inch,  at  noon  of  the  15th,  lOth,  and  17th.  On  the  17th,  very  heavy  rains 
fell  in  the  Upper  Sacramento  Valley,  and  heavy  snows  on  the  mountains,  and  during 
the  afternoon  the  river  rose  at  the  rate  of  one  foot  ))er  hour  at  Red  Blutf ;  at  9  p.  m., 
24  feet  above  low-water  mark  was  recorde<l  and  still  rising  at  midnight ;  nimierous 
breaks  occurred  in  the  levees  on  the  Yolo  side  of  the  river,  and  100  feet  of  the  Sacra- 
mento Valley  railroad  track  was  washed  away  at  Lexington  Crossing.  On  the  Idth 
the  water  again  rose  at  Sacramento  City,  and  the  upward  tendency  continue<l  until 
7.40  p.  m.  of  the  20tli,  when  25  feet  ll|  inches  was  recorded,  the  water  reaching  Front- 
street  railroa<i  track,  and  being  the  highest  ever  known.  By  2.45  p.  m.  it  luid  fallen 
to  24  feet  8  inches,  and  the  decline  continued  to  end  of  month.  At  noon  on  the  2t>th 
the  levee  below  Washington  gave  way,  and  on  the  21st  the  town  was  almost  totally 
inundated,  houses  were  swept  away,  and  the  crevasses  in  Yolo  County  exceeded  six 
miles  in  extent.  Extensive  overflows  also  occurred  in  Colusa  County,  and  in  Sutter 
County  a  tract  of  the  country,  15  to  20  miles  long  and  8  miles  wide,  was  covered  to 
an  average  depth  of  4  to  6  feet.  On  the  2 1st  the  levees  prot^ecting  the  islands  in  the 
delta  of  the  Sacramento  gave  way,  and  Andros,  Brannau,  and  Grand  Islands  were  al- 
most entirely  submerged,  with  immense  loss  of  property.  At  the  close  of  the  month 
reports  from  Sacramento  say  the  whole  of  Sacramento  Valley,  (m  both  sides  of  the 
river,  for  a  distance  of  150  miles,  is  under  water,  excepting  a  few  well-guarde<l  cities 
and  towns.  In  Washington  the  streets  were  still  several  feet  under  water,  and  houses 
were  being  undermined  and  careening  over.  A  report  from  Comanche,  Calaveras 
County,  California,  says  that  on  the  17tli,  4.30  p.  m.,  during  a  heavy  rain-stonu,  a  cloud 
burst  in  the  hills  south  of  here;  four  funnel-shaped  clouds  were  observed  passing  in  a 
northeasterly  direction,  apparently  accompanied  by  heavy  precipitation.  Soon  the 
slopes  of  the  hills  were  covered  with  torrents  of  water.  In  a  few  minutes  a  luuik  of 
water,  several  feet  in  height,  swept  down  Comanche  Creek,  flooding  flats  on  either 
side,  carrying  away  houses,  &;c.,  and  drowning  ten  persons  in  Chinatown.  On  the 
22d,  at  Meriden,  Conn.,  flats  along  Harbor  Brook  c^miplotely  submerged ;  streets  tloiKled; 
heavy  freshet  in  Moshanssuck  River  flooded  northern  ])ortion  of  Providence,  K.  I. 
Tioga  River  very  hi^h  at  Elmira,  N.  Y. ;  lower  iK)rtion  of  city  flooded.  At  Port  Hope 
and  Oshawa,  Ontario,  severe  floods  also  occurred. 

Hail,^-4thy  Lenoir, N.  C. ;  6th,  Visalia,  Cal.,  Galveston;  7th,  Santa F^..  N.  Mex.;  Au- 
gusta, Forsyth,  Ga. ;  9th,  Nashville,  Jackson,  Mayport,  Fla. ;  Danville,  Ky.,  West 
Waterville,  Me.,  Wytheville,  Va.;  10th,  Knox ville,  Norfolk,  Cape  Henry,  MePherson 
Barracks,  Ga.,  Fort  Independence,  Mass.,  Springfleld,  Mass.,  Weldon,  N.  C, Wytheville, 
Va.;  13th, Visalia,  CaL,  Santa  Cruz,  Cal.,  BrockTiaven,  Miss.,  Fayette,  Miss.;  15th,  Mont- 
gomery, Saint  Mark's;  18th,  Salt  Lake  City  ;  19th,  McKavitt,  Tex.,  stones  one  inch  in 
diameter,  Davenport,  Elmira,  and  Gennessee,  111.  ;  20th,  Mobile,  Independence,  Kaus., 
Baxter  Springs,  Kans.,  Brockhaven,  Miss.,  Wappingor's  Falls,  N.  Y.,  Clarksville,  Tex.; 
2l8t,  Hignlands,  N.  C,  McMinn ville,  Tenn. ;  22d,  Cornish,  Me.,  West  Waterville  Me., 
Standish,  Me.,  Springfield,  Mass.,  Westboro,  Mass.,  Flatonia,  Tex.,  Woodstock,  Vt., 
Mount  Charlotte,  Vt.;  23d,  Mount  Desert,  Me.;  25th,  Sandy  Springs,  Md.;  26th,  Fort  Mc- 
Henry,  Md.,  Santa  Cruz,  Cal.,  Creswell,  Kans.,  and  at  Laredo,  Tex.,  stones  }  inch  in 
diameter;  28th,  Santa  F<S,  N.  M. 

SUei. — Ist,  Wood's  HoU,  New  London;  8th,  Davenport,  Detndt;  9th,  Oswego,  Erie, 
Indianapolis,  Bangor,  Me.,  Detroit ;  10th,  New  Haven,  Conn.,  Boston,  Fort  Independ- 
ence, Mass.,  West  Point,  N.  Y. ;  12th,  Cresco,  Iowa ;  13th,  Keokuk,  MePherson  Ban-acks, 
6a. ;  14th,  Davenporr,  Oregon,  Mo.:  16th  Cleveland,  Cresco,  Iowa ;  18th,  Auburn,  N. 
H. ;  19th,  Detroit ;  20rh,  South  Pueblo,  Cal. ;  21st,  Dubuque ;  22d,  Eastport,  Newbury, 
Vt.,  Boston,  Cornish,  Me.,  Rowe,  Mass.,  Westboro,  Mass. ;  23d,  Bangor,  Me.,  Platts- 
burg  Barracks,  N.  Y.,  Cresco,  Iowa;  24th,  Cresco,  Iowa. 

Depth  of  tiiow  al  chse  of  mouth, — In  New  England,  |  to  15  inches ;  on  summit  of  Mount 
Wasliiugton,  40  inches ;  in  the  Middle  Atlantic  States,  0.50  to  4  inches ;  in  the  Upper 
Lakes,  0.25  to  3  inches;  Indiana,  0.25  inch;  Kansas,  2.50  inches;  Summit,  Colo.,  50 
inches;  Pike's  Peak,  24  inches;  Bismarck,  a  trace ;  Salt  Lake  City,  1  inch ;  Santa  Fd, 
N.  Mex.,  2  inches. 

Rainy  days, — The  number  of  days  on  which  rain  or  snow  has  fallen  averages  as  fol- 
lows: New  England,  5  to  13;  Miudle  Atlantic  States,  2  to  14;  South  Atlantic  States, 
8  to  15  ;  East  Gulf  States,  5  to  8 ;  West  Gulf  States,  3  to  8 ;  Lower  Lake  region,  14  to 
20;  Upper  Lake  region,  7  to  15 ;  Upi)er  Mississippi  Vjilley,  3  to  16 ;  Lower  Missouri  Val- 
ley, 4  to  10;  Tennessee  and  the  Ohio  Valley,  2  to  15;  Northwest,  2  to  7 ;  Rocky  Mount- 
ain region,  7  to  19 ;  California,  14  to  21. 

Clowiy  days, — Xew  England,  4  to  12 ;  Middle  Atlantic  States,  5  to  22 ;  South  Atlantic 
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States,  4  to  18 ;  East  Gulf  States,  0  to  14 ;  West  Gulf  States,  0  to  7 ;  Lower  Lake 
reijion,  11  to  16;  Upper  Lake  region,  8  to  17 ;  Upper  Missis-sippi  Valley,  8  t<i  14  ;  Lower 
Missouri  Valley,  5  to  14;  Tennessee  and  the  Onio  Valley,  13  to  IS;*  Northwest,  9  to 
15:  Ro  ky  Mountain  region,  2  to  14 ;  California^  9  to  15. 

Precipitation  from  a  clotidless  sky. — At  Summit,  Colo.,  on  3d,  as  snow.  At  Vevay, 
Ind.,  8th,  as  rain. 

RELATIVE  HUMIDITY. 

The  average  percentage  of  relative  humidity  for  the  month  ranges  about  as  follows: 
New  England,  64  to  S2 ;  Middle  Atlantic  States,  57  to  81 ;  South  Atlantic  States,  67  to 
80;  East  Gulf  States,  63  to  75;  West  Gulf  States,  64  to  72;  Lower  Lake  region,  67  to 
80;  Upper  Lake  region,  63  to  82 ;  Tennessee  and  the  Ohio  Valley,  64  to  74  ;  Upper  Mis- 
sissippi Valley,  62  to  72;  Lower  Missouri  Valley,  65  to  75;  California  coa«t,  69  to  75; 
Sacramento  Valley,  78  to  80.  Migh  stations  report  the  following  monthly  average 
percentages  not  corrected  for  elevation :  Mount  Washington,  76,  7  ;  Pike's  Peak,  (3, 
7;  Cheyenue,  48,  4;  Denver,  44,  4;  Salt  Lake  City,  66,  2;lBoi8e  City,  67,  5,  and  Win- 
nemucca,  68,  9. 

WINDS. 

In  general. — ^The  prevailing  winds,  at  the  Signal-Service  stations,  are  shown  by  ar- 
rows on  Chart  No.  II.  By  reference  to  this  chart  it  will  be  noticed  that  the  prevailing 
direction  east  of  the  Appalachian  Mountains  is  northwest,  except  along  the  immedi- 
ate South  Atlantic  coast,  where  more  northerly  or  northeast-erly  winds  prevail ;  while 
west  of  the  mouiitaius  from  Eastern  Tennessee  to  the  Lower  Lakes  the  prevailing 
directions  are  from  west  to  south  ;  in  the  Upper  Lake  region  and  Mississippi  Valley 
and  thence  west  to  the  Rocky  Mountains  the  prevailing  direction  is  northerly,  except 
in  Dakota  and  Montana,  where  southeast  to  southwest  winds  prevail ;  in  the  Pacific 
coast  States,  southerly  t4>  easterly  winds  predominate,  except  at  Los  Angeles  and  San 
Diego,  which  recoi-d  north  and  northwest  winds. 

Total  moremettts  of  the  air. — The  following  are  the  largest  monthly  movements  as 
recorded  at  the  Signal-Service  stations,  viz :  Pike's  Peak,  15,890  miies ;  Cape  Look- 
out, 11,221  miles;  Cape  May,  10,612  miles;  Thatcher's  Island,  10,.543;  Saudv  Hook, 
10,279;  Indianola,  10,057:  Bamegat,  9,146;  Cape  Henrv,  9,093:  Cape  H at teras,  8.779; 
Stockton,  8,602;  Dodge  City,  8,2d3;  Sandusky,  8,182;  R^  Bluff,  8,120;  Eastiwrt,  7,891 
miles.  The  smallest  are:  Deadwood,  1,830  miles;  Lvnchbnrg,  2,l:i3  niile^^;  Visali% 
2,1:M  miles;  Springfield,  2,588  miles;  Knoxville,  2.605;  Augusta,  2,717  miles;  Nash- 
ville, 3,240  miles;  Salt  Lake  City,  3,5^M^  miles;  Cincinnati,  3,769  miles;  Pittsburgh, 
3,777  miles;  Dubucjue,  3,865  miles;  Boise  City,  3,877  miles.  At  Mount  Washington  a 
continuous  record  is  not  kept,  but  velocities  over  100  miles  per  hour  were  recorded  on 
five  days. 

Local  stwmSf  tornadoesy  «fo.,  haA^e  occurred  as  follows :  It  is  to  be  understood  that  the 
high  winds  generally  accompanying  extensive  areas  of  low  pressure  have  already  been 
noticed.  8th,  Augusta,  Ga.,  about  1  a.  m.  a  toma<lo  struck  the  city  in  the  soutiiwest 
portion  and  traveled  towards  the  northeast ;  its  track  was  about  three  hundred  yards 
wide  and  the  destruction  of  property  along  its  course  quite  large ;  it  was  preceded  on 
the  evening  of  7th,  at  7  p.  m.,  by  a  thunder-storm,  with  hail.  In  referring  to  this 
thunder-storm,  the  observer  at  Augusta  says:  **  Subsequent  investigations  ot  the  tor- 
nado that  followed  this  storm  have  hnl  me  to  believe  that  this  thunder-storm  Avas  an 
accompaniuient  of  a  tornado  that  devastated  portions  of  Richmond  and  Burke  Conn- 
ties,  to  the  south  of  this  station ;  about  7.30  p.  m.  the  clouds  seemed  to  be  driven  to- 
wards the  east  with  great  velocity,  and  whirling  and  rolling  fiiriously ;  the  edge  of 
the  clouds  nearest  the  sky  was  ragged,  as  if  torn  by  a  whirlwind  ;  I  could  hear  durins 
the  intervals  of  thunder  a  continual  roaring  sound,  like  a  strong  wind  in  a  forest." 
On  the  same  day  (the  8th),  at  7  a.  m.,  a  second  tornado  passed  over  Fayetteville,  N.  C, 
with  a  waterspout  resembling  a  funnel-shaped  column  of  smoke.  It  moved  from  SW. 
to  NE.,  at  about  25  miles  per  nour,  and  rose  and  fell,  coming  to  the  earth  every  800  or 
1,000  yards,  and  while  down  took  trees,  fences,  and  houses  in  its  path.  It  was  accom- 
panied with  a  sound  like  distant  thunder,  and  about  ^  inch  rain-fall,  lasting  15  min- 
utes. A  third  toruado  is  also  reported  on  the  same  day  by  the  schooner  **  Pride  of 
the  East "  between  Capes  Hatteras  and  Lookout,  lasting  one  hour,  with  hail  and  rain. 
On  the  9th,  in  the  vicinity  of  Jacksonville,  Fla.,  at  3  a.  m.  **a  tremendous  wind  fol- 
lowed by  hail  and  rain  "  is  reported.  2l8t,  Laconia,  Ind.,  4  p.  m.,  toma<lo  from  SW., 
width  of  track  50  or  60  yards,  dunition  from  one  to  two  minutes,  was  accompanied  by 
heavy  rain  and  thunder,  and  did  considerable  damage  to  houses,  trees,  and  fences. 

VERIFICATIONS. 

Indications. — The  detailed  comparison  of  the  tri-daily  weather  indications  with  the 
telegraphic  reports  for  the  succeeding  twenty-four  hours,  shows  a  general  percentage 
of  omissions  of  0.2  per  cent.,  and  of  verifications  of  8 J.  1  per  cent.     The  percentages  of 
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verifications  for  the  foiir  elements  have  been :  Weather,  89.6  per  cent. ;  Wind,  83.6  per 
cent.;  Barometer, 85.6  i>er  cent.  The  percentages  of  verifications  by  ^geographical 
districts  have  been :  New  England,  86.8 ;  Middle  Atlantic  States,  88.7 ;  South  Atlantic 
States,  85.8;  East  Gulf  States,  84.8;  West  Gulf  States,  87.5;  Lower  Lake  region,  87.7; 
Upper  Lake  region,  86.3 ;  Tennessee  and  the  Ohio  Vallej^,  85.6 ;  Upoer  Mississip])! 
Valley,  85.3;  Lower  Missouri  Valley,  8:J.7.  Of  the  .3,352  predictions  that  have  been 
made,  53,  or  1.6  per  cent.,  are  considered  to  have  entirely  failed ;  103,  or  3.1  per  cent., 
were  one-fourth  verified  ;  433,  or  12.9  per  cent ,  wei"e  half  verified ;  450,  or  13.4  percent., 
were  three-fourths  verified ;  2.313,  or  69.0  per  cent.,  were  fully  verified  so  far  as  can  be 
judgetl  from  the  weather  maps. 

Cautionary  signaU. — During  the  past  month  139  cautionary  signals  have  been  dis- 
played at  34  stations  on  the  Gulf  and  Atlantic  coasts  and  on  Lake  Michigan  ;  of  which 
120,  or  8o.3  per  cent.,  were  reported  verified  within  one  hundred  miles  of  the  station. 
One  signal  was  onlered  up  late.    Thirty-nine  cases  of  winds,  of  25  miles  or  over  per 
hour,  have  also  been  reported  at  these  stations,  for  which  no  signals  were  displayed. 

NAVIGATION. 

Stages  of  water  in  rivers. — In  the  table  on  Chart  No.  Ill  are  given  the  highest  and  low- 
est readings,,  for  the  month,  on  the  Signal-Service  river-gauges,  from  which  it  will  be 
seen  that  the  danger  line  on  gauge  has  not  been  reached  at  any  of  the  stations  men- 
tioned, aud  that  tlie  nearest  approach  to  it  occurred  at  Shreveport  and  Vicksburg. 
In  the  Lower  Mississippi  the  lowest  readings  were  recorded  during  the  early  part  of 
the  month,  and  the  highest  on  the  27th  and  28th. 

Ice  in  rivers  and  hannfrs, — The  following  it^ms  will  serve  to  show  the  conditions  of 
the  rivers  and  harbors  in  this  respect :  The  Missouri,  at  Yankton,  was  frozen  over  until 
the  2Dth,  when  the  ice  broke,  and  the  river  has  since  continued  open ;  at  Omaha  the 
ice  broke  on  the  15th  and  16th,  and  on  the  19th  the  river  wsis  open  for  navigation ;  at 
Leavenworth  it  remained  ojien  throughout  the  mouth.  The  MissisHi])pi  remained  frozen 
over  at  Saint  Paul  until  the  28th,  when  the  ice  broke  up  and  moved  out :  at  La  Crosse 
it  remained  closed  until  the  7th,  when  it  commenced  breaking  up  in  the  channel;  on 
the  10th  and  16th  floating  ice  passed  down  fnuu  the  La  Crosse  River,  and  from  the 
20th  to  22d  shore  ice  gave  way,  and  ferry-boat  commenced  running;  Guttenburg,  2d, 
river  frozen  over:  17th,  clear;  at  Dubuque  the  ice  broke  up  fipom  .'ith  to  7th;  <m  the 
19th  river  was  full  of  floating  ice,  but  the  observer  states  that  **  local  navigation  was 
practically  nuiutemipted  during  the  month";  at  Davenport,  Ist  to  4th,  9th  to  12th,  and 
the  17th,  floating  ice;  at  Keokuk,  on  the  3d,  the  river  was  clear;  10th,  slush  ice;  I2th, 
clear;  Muscatine,  5th,  ice  in  river  9  inches;  19th,  clear.  On  the  Lakes  ice  is  reported 
as  follows  :  Dnlnth,  2Sih,  ice  in  bay  broken  up  by  high  winds.  Marquette,  5th,  ice  in 
harlKir  broke  up;  10th,  ice  formed;  13th,  broke  up;  15th,  formed ;  21st,  bn>ke  up. 
Escanaba,  ice  in  bay  throughout  month.  Chicago,  1st  to  25th,  lake  frozen ;  26rti,  shore 
ice  floating  off*.  Grand  Haven,  12th,  river  frozen  over.  Alpena,  river  frozen  through- 
out month;  10th,  bay  entirely  clear  of  ice;  18th,  frozen  over;  23d,  clear.  Detroit, 
Ist  and  34l,  river  frozen ;  4th,  ice  broke  up.  Toledo,  1st  to  21st,  Maumee  River  frozen 
over;  22d,  broke  uj)  and  cleared  away  fnmi  dock;  at  2.45  p.  m.,  an  inmienso  field  of 
ice  caiue  down  sweeping  away  span  of  new  railn)ad  bridge.  Cleveland,  1st  to  25th, 
floating  ice.  Buffalo,  1st  to  23<L  river  frozen  ;  24th,  broke  up ;  28tli,  river  aud  harbor 
clear.  Fort  Niagara,  1st,  river  full  of  floating  ice;  9th, clear.  Sebago  Lake,  Maine, 
28th,  15  inches  ice  in  lower  bay,  **n)»per  bay  only  frozen  over  one  day  this  winter." 
Lake  Chaniplain,  at  West  Charlottt^,  Vermoiit,  7th,  partly  frozen;  8th,  ice  all  gone, 
except  in  bays;  15th,  much  floating  ice.  The  Hudson  River,  at  Wappinger's  Falls,  4th, 
firm ;  20th,  ice  10  inches  thick ;  26th,  ice  spongy  ;  27th,  ice  moving;  28th,  river  open 
to  Ponghkeei>sie,  navigation  resumed,  Albany,  28th,  ice  breaking  up.  West  Point, 
27th,  first  steamer  passed  up  river.  Ardenia,  river  open  throughout  month.  Rockfonl, 
111.,  5th,  river  clear;  11th,  frozen  over;  14th,  clear.  Morristown,  Dakota,  28th,  "James 
River  nearly  open."  New  London,  Conn.,  14th,  Thames  River  full  of  floating  ice  from 
Shetncket. ' 

TEMPEBATURR  OF  WATER. 

The  temperature  of  water*  as  observed  in  rivers  and  harbors,  is  shown  in  table  on 
chart  No.  III. 

Maximum  and  minimum  temjjeratures. — The  highest  maxima  have  been:  65^  at  Saint 
MarkX  ^^  ^^  Galveston  and  Jacksonville,  56^  at  Augusta,  Montgomery,  and  Savannah, 
and  55°  at  Charleston  and  Mobile.  The  lowest  minima  have  been  :'29*^  at  Portland, 
Me.,  :UP  at  Keokuk,  31°  at  Wood^s  Holl  and  New  York  City,  and  32^  at  Sandusky. 

Ranges  of  temperature, — The  least  have  been  1°  at  Detnnt  and  Dulnth,  2^  at* East- 
port  and  Grand  Haven,  3°. 5  at  Milwaukee,  and  4^^  at  Charlestou,  New  London,  San- 
dusky, and  Wilmington.  The  largest :  12^  at  Galveston,  11^  at  Keokuk,  Montgomery, 
and  Saiut  Louis ;  and  10°  at  Saint  Mark's. 
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ATMOSPHERIC  ELECTRICITY. 

Thnnder-ftfoivfits.-^ihy  Texas;  6th,  Texas,  Louisiana;  7tli,  Florida,  Alabama.  Ge/>rgia, 
Louisiana,  South  Carolina;  8th,  Alabama,  North  Carolina,  Mississippi,  Virjjfiuia;  §th, 
Florida,  Tennessee,  Georjria,  Alabama,  Indiana,  Kentucky,  Ohio;  lOtli,  Virpnnia;  12th, 
Texas;  13th,  California,  Mississippi,  Alabama ;  14th,  Florida,  Louisiana ;  15tli,  Florida; 
17th,  Georgia,  North  Cai-olina;  19th,  Texas,  Iowa,  Illinois,  Missouri;  20th,  Indian  Ter- 
ritory, Kansas,  Texas,  Mississippi,  Alabama,  Tennessee,  Arkansas,  Louisiana,  Mis- 
nouri,  Ohio ;  21st,  Alabama,  Tennessee,  Kentucky,  South  Carolina,  Florida,  Georgia, 
Indiana,  Missouri,  North  Carolina,  Ohio,  Pennsylvania;  22d,  Maryland,  New  Jersey, 
New  York,  Pennsylvania,  Texas,  Virginia;  23d,  Florida,  Maryland;  24tli,  Kansas, 
North  Carolina;  26ihj  Florida,  Texas;  27th,  Florida;  28th,  New  Mexico,  Nebraska, 
Kansas,  Georgia. 

Distant  liffhtning, — On  the  7th  at  North  Carolina,  Florida,  and  Georgia;  9th,  North 
Carolina;  21st,  North  Carolina  and  Georgia;  22d,  Texas,  North  Carolina,  and  Mary- 
land ;  t^7th,  Coloralo  ;  28th,  Colorado. 

J Mrom«.  — On  the  5th  at  Cornish  and  Orono,  Me.,  Contoocookville  and  Mount  Wash- 
ington, N.  H. ;  12th,  Creseo,  Iowa ;  19th,  Atco,  N.  J. ;  26th,  Escanaba  and  Alpena,  Mich. ; 
27th,  Albany,  N.  Y. ;  2()th,  during  sand-stonu  at  Visalia,  Cal.,  electricity  iiit«nte;  28th, 
Santa  F^,  atmospheric  electricity  intense,  interfering  with  working  of  line.  Pike's 
Peak,  the  assistant  on  station  at  summit,  in  ascending  the  mountain,  Encountered 
severe  electric  storm  at  timber  line,  in  which  his  hair  crackled,  and  he  experienced  a 
8evei*e  burning  sensation  all  over  the. head. 

Maffnetic  phenomena. — ^The  average  diurnal  magnetic  range  in  declination  is  again 
reported  by  Professor  Hinrichs,  of  lowa'City,  as  4i  minutes. 

OPTICAL  PHENOMENA. 

Solar  haloe. — 2d,  Dakota,  Iowa,  Kansas ;  3d,  Illinois,  Iowa,  Michigan ;  4th,  Con- 
necticut; 5th,  Michiixan,  Pennsylvania,  Louisiana,  Iowa,  Florida;  6tli,  Dakota,  Iowa, 
N«'l»raska,  Georgia,  Vermont ;  7th,  Iowa,  Nebraska,  Ohio,  Wisconsin  ;  8th,  New  Hamp- 
shire, Wisconsin,  California,  Colorado;  9th,  Iowa,  Michigan,  Wisconsin,  California; 
lOtli,  Illinois,  Iowa,  Nebraska,  California,  Michigan;  llth,  Illinois,  Indiana,  Iowa, 
Michigan,  Nebraska,  Wisconsin,  Ohio,  Rhode  Island,  Massachusetts;  12th,  Connecticut, 
New  Hampshire,  Ohio,  Tennessee,  Alabama,  Louisiana,  Florida,  Georgia,  Rhode 
Island;  13rl),  Illinois,  Indiana,  Iowa,  Ohio,  West  Virginia;  14th,  Illinois,  Indiana, 
Michigan,  New  York,  Kentucky ;  15th,  Connecticut,  Indiana,  Maine,  Massachusetts, 
New  Hampshire,  New  York,  Vermont,  Texas ;  16th,  Connecticut,  Miss  iiri.  New  Hamp- 
shire, New  York,  Dakota  ;  l7th,  Maine,  Maryland,  Kentucky,  North  Carolina;  18th, 
Maryland,  Dakota ;  19th,  Illinois,  Indiana,  Maine,  Michigan,  New  York,  Ohi<»,  Ken- 
tucky ;  20tli,  Nebraska,  Illinois,  Iowa,  Maine,  Ohio,  Tennessee,  Wisconsin,  Dakota, 
Georgia ;  21st,  Neliraska,  New  .Jersey,  Ohio,  Colorado ;  22d,  Iowa,  Kansas ;  23d,  Cali- 
fornia, Kansas;  24th,  Ohit»;  :«i5th,  Connecticut,  Indian  Territory,  Texas,  Rhode  Isl ami; 
26th,  CVdorado,  Kansas,  Texas,  Georgia;  27th,  Missouri,  North  Carolin.a,  Georgia; 
28th,  Connecticut,  Iowa,  Massachusetts,  Nebraska,  New  York,  Kansas,  Georgia,  Rhode 
Island. 

Lunar  halon. — 1st,  Michigan;  2d,  Massjichusetts,  Nebraska;  3d,  Michigan;  4tb, 
Nebraska ;  6th,  Arkansas,  Maine,  New  Ha'upshire ;  7th,  Canada,  Illinois,  Iowa,  Mary- 
land, Michigan,  New  Jei-si-y,  Virginia,  Wisconsin,  Nebraska,  Missouri,  New  York, 
Kentucky,  Connecticut;  tith,  Indiana,  Minnesota,  New  Jersey,  Wisconsin,  Texas, 
Michigan,  Vermont,  Massachusetts;  9th,  Dakota,  Iowa,  Massachusetts,  Michigan, 
Minnesota,  Nebraska,  New  .Jersey,  Pennsylvania,  Wisccuisin,  California,  Kansas,  North 
Carolina,  Georgia,  South  Can)lina ;  10th,  Nebraska,  Illinois,  Iowa,  Missouri,  Ohio, 
Wisconsin,  New  Mexico,  Massachusetts;  llth,  Illinois,  Indiana,  Maryland,  Massachn- 
wtts,  Missouri,  Nebraska,  New  Ham]>shire,  New  York,  North  Candina,  Ohio,  Pennsyl- 
vania, Vermont,  Wisconsin,  Dakota,  Texas,  Iowa,  Michigan,  Tennessee,  Rhode  Island, 
Maine,  Connecticut ;  12th,  Nebraska,  Connecticut,  Illinois,  Iowa,  Kansas,  Kentucky, 
Maine,  Mansachusetts,  New  Hampshire,  New  York,  North  Carolina,  Wisconsin,  Nevada, 
Colorado,  Mississippi,  Alabama,  Minnesota,  Ohio,  Tennessee,  Florida,  Georgia,  South 
Carolina,  Rhwle  Island ;  13th,  Indiana,  Iowa,  Kansas,  New  Jersey,  New  York,  Ohio, 
Pennsylvania,  Vermont,  Wisconsin,  California,  Colorado,  Minnesota,  Illinois,  Mich- 
igan, Kentucky,  Massachusetts.  Connecticut;  14th,  Michigan,  Connecticut,  Indian.'i, 
Iowa,  Mississippi,  New  Jersey,  New  York,  Ohio,  Vermont,  Virgiuiai,  Wisconsin;  IMh, 
Canada,  Connecticut,  Indiana,  Maine,  Massachusetts,  Nebnvskji,  New  ,Tei*sey,  New 
York,  Texas,  Michigan,  North  Carolina,  New  Hampshire,  Rhode  Island,  Vermont; 
16th.  Dakota,  Illinois,  Indiana,  Kansas,  Kentucky,  Maine,  Massachusetts,  Michigan, 
Mississip])i,  Missouri,  New  Hampshire,  New  Jersey,  New  York,  North  Carolina,  Ohio, 
Vennont,  California,  Nebraska,  Alabama,  Minnesota,  Tennessee,  Virginia,  Maine, 
Rhode  Island,  Connecticut ;  17th,  Illinois,  Massachusetts,  California,  Nebraska,  Mis- 
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sonri,  Connecticut ;  18th,  Illinois,  Iowa,  Kansan,  Mississippi.  Alabama,  Louisiana,  New 
York,  New  Hain|>shlre,  MaHsachnsetts ;   19th,  Illinois,  Indiaua,  Massachusetts,  Vrr- 

f^inia,  Geonria,  Connecticut ;  20th,  Maine,  Nevada,  Massachusetts ;  21st,  8outh  Caio- 
ina;  23cl,  Califoniia. 

Mirage. — Olivet,  Dak.,  4th;  Baxter  Springs,  Kans.,  28th;  Moorhead,  Minn.,  1st  and 
2d;  Genoa,  Nebr.,  4th;  Tybee  Island,  Ga.,  11th;  New  London,  3d  and  19th. 

MISCELLANEOUS  PHENOMENA. 

Botanical, — ^Alabama :  Green  Spring,  peach  trees  in  bloom,  23d.  Arkansas :  Judsonia, 
spring  beauties,  maples,  and  danodils  blooming,  17th  ^  wild  forget-me-nots  and  peach 
trees  in  bloom,  22d.  California:  Visalia,  neach  trees  in  full  bloom,  22d;  Sacramento, 
almond  and  pieach  trees  in  bloom  several  weeks ;  trees  leafing.  Connecticut :  New 
London,  crocus  blooming,  25tli.  Dakota:  Olivet,  weeds  and  grass  sprouting,  28th. 
Florida :  Houston,  peach  trees  and  rose  bushes  in  bloom,  12th ;  crocuses  and  hyacinths 
in  bloom,  28th;  plum  trees  in  bloom,  24th ;  Milton,  plum  trees  in  bloom,  28th  ;  peach 
trees  in  bloom,  24th.  Illinois:  Havana,  scilla  siberica  blooming,  25th;  soft  maples  in 
bloom,  20th.  Iowa :  Fort  Madison,  peonies,  horse-radish  and  calamus  sprouting,  7th ; 
elder  trees  budding,  cherry  and  peach  buds  swelling,  and  blackberry  buds  bursting, 
17th.  Kansas:  Creswell,  peach  buds  swelling,  23d;  wheat  growing  Unely ;  25th, 
Empire  City,  snowdrop  ana  crocus  in  bloom,  12th ;  liverwort  in  bloom,  i:^h ;  Inde- 
pendence, adder-tongue  in  bloom,  25th ;  willow  leafing,  22d;  soft  maple  blooming  27th; 
peaches,  cherries,  and  plums  nearly  in  bluom,  28th ;  wheat  growing  the  entire  month ; 
Baxter  Springs,  roses  and  honeysuckles  leafiuj^:,  27th ;  Holton,  forest  trees  budding, 
28th ;  Lawrence,  maples  in  bloom,  16th.  MiHsissippi :  Brookhaven,  maple  tre«s  and 
jessamine  blooming,  hickory  buds  swelling,  24th;  Vicksburg,  peach  trees  blooming, 
24th.  Michigan:  Litchfield,  maple  sap  running,  28th.  Louisiana:  New  Orleans, 
orange  trees  budding,  27th.  Missouri :  Lebanon,  cherries  budding,  peach  buds  fully 
formed,  28th;  Oregon,  maple  trees  budding,  6th.  New  Hampshire:  Mill  Village, 
maple  sap  running  well,  28th.  New  Jersey :  Vineland,  cottonwcKMl  and  maple  buds 
swelling,  9th.  Ohio:  Ruggles,  wheat  green,  maple  trees  budding,  281  h;  Ringgold, 
wheat  and  fruit  prospects  good,  28th.  Pennsylvania:  Chambersburgy  crocus  and 
snow-drops  in  bloom,  21st.  Tennessee :  McMinnville,  forest  trees  budding,  iris  and 
spirea  blooming,  23d.  Maryland:  New  Market,  purple  grackle  first  seen,  27th.  Sandy 
Springs,  wheat  growing,  flowers  in  bloom,  28th.  Texas,  Clarksvillc,  peach  and  pluni 
trees  in  bloom ;  Belmont  Farm,  wild  flowers  in  bloom,  17th ;  peach  and  almond  trees 
in  bloom,  19th;  Austin,  garden  vegetables  abundant,  flowers  m  bloom,  all  fruit  trees 
in  bloom,  28th;  Graham,  prairie  violet^t  in  bloom,  17th.  Virginia:  Alto  Vista,  elder 
bushes  budding,  22d ;  ProMjicct  Hill,  daffodils  in  bloom,  22d  ^  hyacinths  in  bloom,  I4th ; 
Wytheville,  as}>ens  budding,  8th ;  pruning  and  transplanting,  28th.  West  Virginia : 
Morgautown,  trees  budding,  24th.     Wihcousin :  Rocky  Run,  willows  budding,  4th. 

Birdjt. — JilackbirdBy  Southington,  Conn.,  28th;  Elmira,  III.,  23d;  Great  Bend,  Kans., 
28th;  Fallston,  Md.,23d;  Meiidon,  Mass.,  28th;  Fayette,  Miss.,  1st,  7th;  Bethel,  Ohio, 
24th.  Bnllfinches,  Oregon,  Mo.,  26th.  BlnelHi'ds,  Judiionia,  Ark.,  6th;  Southington, 
Conn.,  2d,  5th,  8th,  12th,  22d,  24th  to  28th;  Elmira,  III.,  25th;  Hennepin,  III.,  '^7th; 
Sandwich,  III.,  28th;  Havana,  III.,  Sil;  Louisville,  111.,  17th;  Fort  Madison,  Iowa, 
20th;  Guttenburg,  Iowa,  27th;  Empire  City,  Kans..  13th;  Independence,  Kans.,  28th; 
Aftou,  Iowa,  25th;  Muscatine,  Iowa,  25th ;  Boonsuoro',  Iowa,  27th ;  Stanley,  Kans., 
17th;  Holton,  Kana.,  17th  ;  Mendon,  Mass.,  28th ;  Fort  Gibson.  Ind.  Ter.,  19th';  Daven- 
port, Iowa,  20th ;  Somerset,  Mass,  24th ;  Fall  River,  Mass.,  2;kl ;  Northiiort,  Mich.,  28th ; 
Litchfield,  Mich.,  25th:  Oregon,  Mo.,  5th;  Plattsmouth,  Nebr.,  15th;  Starkv,  N.  Y., 
25th;  Flushing,  N.  Y.,  17th;  Mun>hey,  N.  C,  10th;  Highlands,  N.  C,  7th;  Belle- 
fontaine,  Ohio,  24th ;  Little  Mountain,  Ohio,  22d ;  Bethel,  Ohio,  13th ;  Jacksonburg, 
Ohio,  15th;  Mount  Auburn,  Ohio,  24th.  BobinSy  Elmira,  N.  Y.,  2:^d:  Sandwich,  III., 
21»t;  Havana,  III.,  3d;  Milford,  Ind.,  24th;  Fort  Ma^lison,  Iowa,  20th;  Empiw  City, 
Kans.,  15th;  Independence,  Kans.,  28th;  Boonsboro',  Iowa,  27th;  Holton,  Kans., 
mh;  Fort  Gibson,  Ind.  Ter.,  14th;  Somerset,  Mass.,  19th;  Fall  River,  Mass.,  28tli ; 
Litchfield,  Mich.,  1st ;  Oregon,  Mo.,  19th ;  FrtHfhold,  N.  J.,  8th  and  23d ;  Starkv,  N.  Y., 
28th ;  Bellefontaine,  Ohio,  19th ;  Little  Mountain,  Ohio,  22d;  Bethel,  Ohio,  13th  ;  Jack- 
sonburg, Ohio,  2lHt;  Mount  Auburn,  Ohio,  7th;  Ringgold,  Ohio,  21st;  Brownsville, 
Pa.,  21st;  Lynchburg,  Va.,  28th.  />mcA»,  Judsonia,  Ark.,  5th  and  6tli;  Olivet,  Dak., 
20th  ;  Elniii-a,  111.,  25th;  Milford,  Ind.,  22<l;  Guttt-nburg,  Iowa,  18th;  Creswell,  Kans., 
3d,  11th,  14th,  23<l;  Muscatine,  Iowa,  25th;  Vail,  Iowa,  19th;  Great  Bend,  Kans.,  6th; 
Dubuque,  20th ;  Oregon,  Mo.,  7th,  13th,  and  18th ;  Emerson,  Nebr.,  20th ;  Jacksonburg, 
Ohio,  18th.  CroKSy  Monticello,  Iowa,  5tli ;  Bethel,  Ohio,  13;  Ringgold,  Ohio,  9ih. 
KiVdeer,  Fort  Madison,  Iowa,  19th;  Milford,  Del.,  22d;  Baxter  Springs,  Kans.,  16th; 
Fallston,  Md.,  23d.  Pyieons^  Fayette,  Miss.,  12ih;  Jacksonburg,  Ohio,  18th.  Phebe 
hirdM,  Plattsmouth,  Nebr.,  23d;  Somerset,  Mass.,  8th.  Buzzardny  Jacksonburg,  Ohio, 
25th.     Geewy  flying  N.,  Sandwich,  III.,  23d;  Elmira,  111.,  25th;  Augusta,  111.,  17th; 
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Mount  Sterling,  111.,  28th;  Laconia,  Ind.,  9th;  Milford,  Ind.,  22d;  Monticello,  Iowa, 
liAtli;  Gntteuburg,  Iowa,  19th;  Creswell,  Kaus.,  16th;  Independence,  Kaus.,  'i7th; 
Vail,  Iowa,  IHth  ;  Nora  Springs,  Iowa,  19th ;  Visalia,  Cal.,2l8t ;  Fort  Gibson,  Ind.  T., 
14th ;  Diibu(ine,  -^Sth:  Emewon,  Nebr.,  20th;  Flushing.  N.  Y.,  10th;  tlying  W.,  Mount 
Sterling,  111.,  16th;  nyins  S.,  Fort  Madison,  Iowa,  7th;  Centre  Mound,  Kans.,  2l6t; 
Somerset,  Mass.,  19th;  nylng  N.  £.,  Fort  Madison,  Iowa,  2d:  Holton,  Kans.,  IStli; 
N.  W.,  Los  Aiigelejgi,  Cal.,  6th.  Meadow  larks,  Hennepin,  111.,  27tn ;  Nora  Springs,  Iowa, 
14th ;  Centre  Mouiid,  Kans.,  28th ;  Grfeat  Bend,  Kans.,  28th ;  Bellefontaine,  Ohio,  24th. 
Chickadee,  Monticello,  Iowa,  3d  and  10th.  JVoodjteckers,  Monticello,  Iowa,  4th.  £iig- 
luih  8}}arrowtt,  New  Market,  Md.,  2l8t;  Somerset,  Mass.,  24th;  Northport,  Mich.,  28th; 
Flushing,  N.  Y.,  4th.  Blue  jay§,  Gutteuburg,  Iowa,  27th;  Muscatine,  Iowa,  25th; 
Oregon,  Mo.,  5th.  Red  birds,  Oregon,  Mo.,  5th;  Brookhaven,  Miss.,  25th.  CheU,  Ore- 
gon, Mo.,  10th,  11th,  15th,  16th.  Mocking  hirda,  Houston,  Tex.,  14th;  Independence, 
Kans.,  17th;  Savannah,  111.,  24th.  Frairie  chickens,  Hennepin,  111.,  28th;  Monticello, 
Iowa,  27th;  CreswuU,  Kans.,  27th. 

Miscellaneous, — JtVogs  piping  at  Judsonia,  Ark.,  15th;  Milford,  Del.,  22d;  Gntten- 
burg,  lown,  2Uth;  Baxter  Spnngs,  Kans.,  5th  and  6th;  Creswell,  Kans.,  2d  and  2l8t; 
Stanley,  Kans.,  17th;  Independence,  Kans.,  18th;  Fallston,  Md.,  2l8t;  Sandy  Springs, 
Md.,  2l8t;  Fort  Gibson,  Ind.  T.,  IHth;  Fayette,  Miss.,  Ist,  6th,  and  14th;  Howard, 
Nebr.,  18th;  Alto  Vista,  Va.,  1st;  Prospect  Hill,  Va.,  8th.  Earth-worms,  Lawrence, 
Kans.,  28th;  Oregon,  Mo.,  23d.  -Bee»,  Milford,  Ind.,  20th;  Guttenburg,  Iowa,  6th; 
Alton,  Iowa,  *-i6th ;  Savannah,  24th ;  Chambersbiirg,  Pa.,  27th.  Caierpillars,  Monti- 
cello, Iowa,  2Sih;  Tioga,  Pa.,  27th.  Lizzards,  Austin.  Tenn.,  13tb.  Millers,  Fort 
Madison,  Iowa,  6th.  JHutterJlies,  Guttenburg,  Iowa,  5th;  Savannah,  24th;  Fayette, 
MiMs.,  8th  and  16th.  Moths,  Guttenburg,  Iowa,  5th ;  Oregon,  Nev.,  25th  and  26th. 
Mosquitos,  Fort  Madison,  Iowa,  28th;  Independence,  Kans.,  24th  to  28th.  Grass- 
hoppers, Guttenburg,  Iowa,  plentiful,  ^th ;  Boonsboro',  Iowa,  7th. 

rolar  hands, — 7th,  Indiana ;  8th,  Mississippi,  Iowa,  New  Ham])8hire ;  10th,  Iowa : 
r2th,  Virginia;  13th,  Iowa;  16th,  Missouri ;  17th,  New  Hampshire;  18th,  Mississipin, 
Nebniska;  19rli,  Indiana;  21st,  Missouri,  Nebraska;  26th,  Vermont;  27th,  Indiana; 
28th,  Indiana,  Nebraska,  Virginia. 

Sunsets. — The  characteristics  of  the  sky  as  indicative  of  fair  or  foul  weather  for  the 
succeeding  24  hours,  have  been  observed  at  all  Signal-Service  stations.  Reports  from 
107  stations  show  2,942  observations  to  have  l»een  taken,  of  which  2,539,  or  86,3  i»er 
cent.,  wei-e  followed  by  the  expected  weather.  J^fty-three  doubtful  cases  were 
reported. 

Praine fires, — Ist,  Indian  Territory;  2d,  Indian  Territory,  Dakota;  3d,  Indian  Ter- 
ritory, Minnesota;  4th,  Minnesota,  Kansas;  5th,  Kansas;  6th,  Dakota,  Minnesota; 
7th,  Minnesota;  8th,  Minnesota;  9th,  Minnesota;  10th,  Minnesota;  16th,  Kansas; 
17th,  Kansas;  l^th,  Kansas;  19th,  Kansas;  21st,  Kansas;  22d,  Indian  Territory;  23d, 
Indian  Territory.  Dakota,  Kansas;  '^th,  Dakota,  Kansas;  25th,  Indian  Territorr, 
Kansas;  26th,  Iiiclian  Territory,  Dakota,  Iowa,  Kansas;  27th,  Indian  Territory,  Texas, 
Dakota,  Kansas;  28th.  Dakota,  Kansas. 

Meteors, — 3d,  Westcliester,  Pa.;  4th,  Monticello,  Iowa.  Woodstock,  Md.,  Flatonia, 
Tex.;  5th,  Mobile;  6th,  Woodstock,  Md.,  Westerville,  Onio;  7th,  Saint  Mar>''s  Home, 
Ind.,  Somerset,  Mass.;  9th,  Fort  Pembina,  Dak.;  12th,  Fall  River,  Mass.,  Dunbarton, 
N.  H. ;  15th,  Chepachet,  R.  I. ;  ISth,  Chepachet,  R.  I. ;  18th,  Saint  Mary's  Home,  Iml; 
2l8t,  Flatouia,  Tex.;  22d,  New  Orleans;  24th,  Kensico,  N.  Y. ;  '^^th,  WcM>dstock,  Mtl., 
Kensico,  N.  Y.,  Mt.  Auburn,  Ohio;  26th,  Woodstock,  Md. ;  27th,  Coming,  Mo.,  Free- 
hold, N.  J.;  28th,  Woodstock,  Md.,  Freehold,  N.  J.  19th,  Cincinnati,  10.15  p.m.,  a 
meteor  shot  through  the  chiuds  and  moved  Irom  SW.  to  NE. ;  it  waa  very  luminous, 
and  small  particles  continually  fell  from  it. 

Zodiacul  %A/«.— Southiugtoii,  Conn.,  3<1,  4th,  5th,  26th  to  28th;  Daytona,  FUu,  Ist, 
4th,  19th  to  26th ;  Como,  111.,  2d ;  Saint  Mar>''s  Home,  Ind.,  3d,  7th,  18th,  26th  to  »^8th; 
Iowa  City,  Iowa,  1st  to  4tli,  19th,  27  th,  28th;  Monticello,  Iowa,  Ist,  2*1,  4th,  22<1  to 
26th;  Great  Bend,  Kans.,  25th;  Okaloosa,  La.,  18th;  Cornish,  Me.,  5th,  19th,  20th; 
Somerset,  Mass.,  2d,  3d,  4th,  5th,  18th,  19th,  24th  to 28th ;  Cambridge,  Mass.,  2d  to  5lh, 
18th  to  19th,  24th  to  28th;  Coming,  Mo.,  5i3d  to  27th ;  Oregon,  Mo.,  2d,  '^Ist  to  23d, 
25th  to  28th  ;  Clear  Creek,  Nebr.,  2d,  19th,  2l8t,  23d,  25th,  26th;  Freehold,  N.  J.,  26th 
to  28th;  Atco,  N.  J.,  3d,  4th,  bth,  26th  to  2Hth ;  Moriches,  N.  Y.,  25th;  Wat^rbnrg,  N. 
Y.,  4th,  18th;  Bellefontaine,  Ohio,  18th,  28th;  Williamsport,  Pa.,  28th;  Wytheville, 
Ta.,  5th,  19tb,  27th,  28th;  Savannab,  Ist;  Tvbee  Island,  Ga.,  23<l,  24th ;  Newburg, 
Tt.,  2d,  19th,  26th,  27th;  Olivet,  Dak.,  every  night. 

Earthquakes, — Records  recently  i*eceived  from  Coban,  Guatemala,  contain  the  folloir- 
irig  accounts:  July  13, 1877,  5.15  a.  m.,  thirteen  or  fourteen  shocks,  direction  E.  to  W.; 
20th,  10.05  a.m.,  two  slight  shocks,  £.  to  W. ;  27th,  8  p.  m.,  slight  shock,  laating  a 
few  seconds.  August  27,  11.35  a.  m.,  three  shocks  from  N.  September  10,  10.45  a.m., 
two  shocks,  lasting  seven  seconds;  the  facade  of  church  of  San  Sebastian  swayed  to 
AJid  fro  noticea>bly.  November  21st,  10.1i>  a.  m.,  two  vertical  shocks;  10.37  p.m.,  a 
Jjiunber  of  sm&U  shocks,  the  tirst  vertical,  the  liist  apparently  from  S W.,  duration  forty 
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ds;  26th,  9.57  a.m.,  a  few  vertical  shocks,  repeating  quickly,  lasting  twenty 
d&  From  Iqnique,  Pern,  January  23d,  1878,  7.50  p.  m.,  strong  shock,  lasting 
r  seconds.  *^  Shock  appears  to  have  been  much  greater  in  the  interior,  and  many 
lies  had  to  suspend  work.''  Arica,  Pern,  January  23d,  8.10  p.m.,  'Wery  severe 
»rolonged  shock,  followed  by  slighter  shocks  throughout  night.''  Iqnique,  Janu- 
4th,  8.30  p.  m.,  heavy  shock,  followed  by  lighter  shocks  during  night,  and  on  the 
every  fifteen  minutes;  *^ roads  obstnlcted,  and  shipping  operations  naralyzed  for 
days."  On  the  5th  of  the  present  month,  11.20  a.  m.,  Flushing,  N.  Y.,  severe 
z,  shaking  houses  and  breaking  crockery  and  windows.  26th,  11.56  a.  m.,  San 
Cisco,  Cal.,  three  vibrations,  N.  to  S.,  lasting  about  five  seconds. 
toZ  wave, — ^At  Callao,  Peru,  South  America,  January  27,  **sea  excessively  rough  all 
the  waves  washed  with  violence  along  the  whole  sea-front  of  town  and  for  about 
miles  on  either  side,  causing  great  destruction  of  property ;  flooded  whole  of 
ish  railroad  station  and  streets  adjoining;  wet-dock  badly  damaged;  all  forts 
ing  on  sea  suffered ;  the  Ayacncho  battery  nearly  washed  away." 

SOLAR  PHENOMENA. 

I  8pot9. — ^The  following  observations,  made  by  Mr.  D.  P.  Todd,  have  been  com- 
cated  by  Rear- Admiral  John  Rodgers,  U.  S.  N.,  Superintendent  of  the  Naval  Obser- 
T- 
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ofessor  Hinrichs,  of  Iowa  City,  reports  on  the  3d,  1  group,  7  spots,  two  very  large 
;  4th,  2  gronps,  12  spots ;  5th,  2  groups,  12  spots ;  6th,  2  groups,  9  spots ;  on  the 
r  days  of  observation,  viz,  the  11th,  12th,  19th,  26th,  27th,  and  2Bth,  no  spots 
I  observed, 
ibliahed  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYEB;. 
Brig.  Gem,  (Brt,  A$9gd,)y  Chief  Signal  Officer^  (7.  S^  A, 


Paper  36. 
MONTHLY   WEATHER   REVIEW,  MARCH,  1878. 

INTRODUCTION. 

compiling  the  present  review  the  following  data,  received  np  to  April  13,  have 
made  use  of,  viz :  the  regular  tri-daily  weather  charts,  containing  the  data  of 
Itaueous  observations  taken  at  130  Signal  Service  st-ations  and  12  Canadian  sta- 
;  monthly  journals  and  means  from  134  of  former,  and  means  fK>m  12  of  latter ; 
bundled  and  forty-three  monthly  registers  from  volunteer  observers ;  forty-seven 
thly  registers  from  United  States  Army  post  surgeons;  marine  records;  inter- 
»nal  simultaneous  observations ;  monthly  reports  of  the  weather  services  of  the 
m  of  Iowa  and  Missouri;  reliable  newspaper  eztracta;  special  reposta.. 

.  36  sia 
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BAROMETRIC  PRESSURE. 

Upon  Chart  No.  II  is  shown  the  general  distribution  of  the  atmospheric  pressure  by 
the  itiobaric  lines.  Compared  with  the  means  for  March  of  previous  years  the  press- 
ure for  the  present  month  averages  lower  than  usual,  except  for  the  California  eoast^ 
where  it  has  been  about  the  normal.  From  the  Missouri  Valley  to  the  Upper  Lake« 
it  is  lower  from  0.15  to  0.25  of  an  inch  ;  in  Nova  Scotia,  from  0.10  to  0.15  of  an  inch. 

The  local  barometric  ranges^  as  reduced  to  sea-level,  for  the  month,  have  been  as  fol- 
lows: Large. — Springfield,  Mass.,  1.64  inches;  Portland,  Me.,.  1.58;  Mount  Washing- 
ton, 1.55;  Boston,  1.53;  Albany,  New  Haven,  and  Wood*s  Holl,  1.49;  New  London 
and  Eastport,  1.48;  Newport,  1.46;  Burlington,  1.44;  New  York,  1.41;  Philadelphia, 
1.36,  and  Rochester,  1.33  inches.  JSmalL — San  Diego,  0.52  iuch;  Los  Angeles  and  Key 
West,  0.55 :  Yuma,  0.&5 ;  Santa  F6,  0.60 ;  Brownsville,  Tex.,  0.68 ;  Mobile,  0.70 ;  New  Or- 
leans, VicKsburg,  and  Saint  Mai-ks,  0.73 ;  San  Francisco,  Pioche,  Montgomery,  and 
Galveston,  0.75;  and  Visalia,  Indiauola,  Nashville,  and  Jacksonville,  0.76  inches. 

Areas  of  high  pressure. — Ten  of  these  have  appeai*ed  and  are  described.  While  the 
number  is  about  the  average  for  the  month,  yet  none  of  them  are  very  decided,  as  i* 
usual  for  the  month  of  March.  There  have  not  been  any  general  **  northers"  in  the 
Gulf  States  during  the  month. 

No.  I. — This  is  a  continuation  of  the  high-pressure  area  described  in  the  Febru- 
ary review  as  No.  X.  1st,  in  the  momiug  it  was  central  north  of  New  York; 
highest  barometer,  reduced  to  sea-level,  30.69  inches  at  Rockliife,  Canada,  and  0.65 
above  the  nonnal  at  Father  Point.  The  temperature  was  below  zero  in  the  Ottawa 
and  Saint  Lawrence  Valleys,  minimum  — 12^  at  Rockliffe,  and  below  freezing  fironi 
^ew  England  to  the  Lakes  and  interior  of  the  Middle  States  and  North  Carolina.  2d, 
.it  was<highe«t  in  the  morning  in  Southern  New  England,  with  the  barometer  30.43  at 
New  Londou,  and  0.41  above  the  normal  at  Boston  and  New  London ;  temperature 
below  freezing  from  Northern  Michigan  to  New  England,  and  below  zero  over  the 
mouth  of  the  Saint  Lawrence.  During  the  day  it  disappeared  in  advance  of  stomi 
No.  I. 

No.  II. — 1st,  the  pressure  increased  along  the  entire  Pacific  coast,  with  clear  weather,^ 
the  .barometer  at  San  Francisco  reading  0.30  above  the  normal  by  midnight.  2d,  it 
<eoniinued  a-dvanciug  eastward  across  the  Rocky  Mountain  region,  producing  high 
•northerly  winds  and  gales  from  Dakota  to  Northern  Texas ;  N.  56  miles  on  Pike's 
Peak  ;  midnight  barometer  at  Salt  Lake  City  0.49  above  normal ;  morning  minimum 
temperature  on  Pike's  Peak,  — 10^.  3d,  it  exteuded  toward  the  Lower  Missouri  Valley 
and  the  Southwest,  with  colder  and  clear  weather ;  barometer  0.30  above  normal  at 
Denver  and  North  Platte  in  the  aftenioou.  4th,  in  the  morning  it  was  central  in 
Texas  and  Indian  Territory,  with  barometer  0.23  above  normal  at  Fort  Sill  and  Deni- 
son.  5th,  morning,  it  covered  the  South  Atlantic  States,  with  cold  and  clear  weather; 
temperature  below  freezing  from  Northern  Georgia  and  Eastern  Tennessee  to  New 
England ;  at  Wilmington,  midnight,  barometer  0.45  above  normal.  6th,  isobar  30.40 
included  the  South  Atlantic  States  and  portions  of  Nova  Scotia  and  New  Bniuswick, 
and  0.51  above  normal  at  Halifax.  In  the  first  section  it  continued  above  the  normal 
during  this  day  and  the  following,  while  storm  No.  3  was  passing  eastward.  8th,  it 
apparently  extended  itself  northward,  with  increasing  pressure,  over  the  Middle 
States ;  midnight,  above  normal  0.40  at  Cape  May,  0.44  at  Burlington,  and  0.49  at 
Kingston.  9th,  isobar  30.60  reached  froniNew  Jersey  to  the  Saint  Lawrence  Valley; 
0.58  above  normal  at  Burlington  and  0.68  at  Father  Point.  It  passed  t-o  the  south- 
eastward during  the  9th  and  lOtli,  in  advance  of  storm  No.  V. 

No.  III. — During  the  7th  this  high  area  advanced  eastward  over  the  Pacific  States, 
especially  Oregon,  following  storm  No.  III.  8th,  morning,  the  barometer  at  Portland 
reiMl  30.50,  or  0.44  above  the  normal;  by  midnight  0.39  above  at  Virginia  City.  9th. 
it  apparently  pas.sed  northward  into  British  America. 

No.  IV  was  first  felt  on  the  10th  as  advancing  southeastward  over  the  Saint  Law- 
rence Valley.  11th,  moruing,  barometer  at  Father  Point  0.72  above  normal.  12th, 
isobar  30.40  included  New  Bninswick,  with  temperatures  slightly  alwve  zero.  During 
the  12th  and  13th  it  disappeared  to  the  eastward  in  advance  of  storms  Nos.  VII 
and  Vin. 

No.  V  apparently  advanced  southeastward  over  the  Rocky  Mountain  region  on  the 
13th.  14tn,  moniing,  barometer  at  North  Platte  0.21  above  nonnal,  and  midnight 
0.23  above  at  Santa  PY;  afternoon,  it  was  central  in  Missouri.  15th,  morning,  cen- 
tral in  the  Lower  Ohio  Valley,  with  increased  pi-essure ;  midnight,  it  coven*d  the 
Southern  States,  and  afterward  lost  itfl  identity  under  the  influence  of  storm  No.  IX, 
then  advancing  southeastward  over  the  Lake  region. 

No.  V^I. — 16th,  morning,  barometers  at  Virginia  City  0.28  and  North  Platte  0.35 
above  the  normals;  the  central  higher  pressure  passed  eastward  over  Manitoba; 
afternoon,  barometer  at  Bismarck  0.36  above  normal  17th,  it  appeared  as  a  barom- 
etric ridge,  reaching  from  Minnesota  to  Nebraska,  which  gradually  moved  eastward. 
18th,  moruing,  isobar  30.20  included  the  country  from  Michigan  to  Northern  Mis- 
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pi  md  Xortheast<»m  Arkansas,  and  0.32  above  normal  at  Milwaukee.  19th, 
r,  it  was  central  in  Tenucissee,  and  only  0.19  above  normal  at  Nashville.  It 
dpatetl  in  the  Southern  States  on  that  and  the  following  day. 
Vll. — 19th,  advanced  southeastward  over  Manitoba;  barometer  30.40  at  Fort 
20th,  it  covered  the  Upper  Lake  region ;  morning,  barometer  at  Milwaukee 
or  0.34  above  normal ;  only  a  slight  fall  in  temperature  accompanied  it.  2l8t, 
r:J0.20  reached  from  Virginia  northward  over  Lake  Ontario  into  Quebec,  and  the 
in^  morning  included  the  Lake  region  and  Middle  States,  with  minimum  teui- 
of  near  zero  in  the  Lower  Saint  Lawrence  Valley  and  New  Brunswick, 
the  day  it  rapidly  disappeared  under  the  influence  of  storms  Nos.  XI  and 

vnL — ^23d,  morning,  barometer  at  Virginia  City  0.30  above  normal.    24th,  it 

eastward  over  Manitoba,  with  a  decided  fall  in  the  temperature  from  the  north- 

»  the  Lakes ;   morning  maximum  barometer  30.40  at  Fort  Garry.     25th,  the 

was  central  in  the  Lower  Ohio  Valley,  with  freezing  temperatures  in  the 

from  Virginia  and  Eastern  Tennessee  northward.     26th,  morning,  highest 

fer  30.18  at  Norfolk,  and  then  passed  eastward  in  advance  of  storm  No.  XIV. 

this  high-pressure  area,  in  connection  with  stoi-m  No.  XV,  that  caused  the 

fftll  in  temperatiure  nights  of  the  24th  and  25th,  and  consequent  ii^jury  to  fruits 

ler  vegetables  as  far  south  as  Virginia. 

H.  advanced  southeastward  from  Manitoba  the  27th  toward  the  northwest. 

Garry  highest  barometer  30.27  morning  of  the  28th,  and  only  0.14  above  the 

at   Pembina.     29th,  highest  over  the  Upper  Lakes.      30th,  morning,  with 

pressure,  it  was  central  north  of  New  York;  barometer  30.37  at  Rockliffe, 

above  normal  at  Burlington  ;  thence  it  took  a  northeastward  course,  owing  to 

low  pressure  area  prevailing  on  the  coast  of  Nova  Scotia. 

.L— The  month  closed  with  high  pressure  existing  over  the  country  from  Oregon 

%>ta  and  Nebraska.     31st,  afternoon,  barometer  at  Portland,  Oreg.,  0.34,  and 

"it  at  North  Platte  0.26  above  normals. 

9f  low  pressure. — Of  these  17  have  been  traced,  as  shown  npon  chart  No.  I. 
i«t  severe  were  Nos.  I,  III,  V,  IX,  X,  XIII,  XV,  XVI,  and  XVII.    The  Urrific 
)nn  prodnced  by  No.  Ill,  from  the  7th  to  the  11th,  in  Colorado,  Wyoming, 
t«;m  portions  of  Nebraska  and  Dakota,  will  always  be  remembered  by  those, 
frienced  it.     Nos.  IX,  X,  and  XVI  produced  heavy  easterly  gales,  shifting  to 
rerly  along  the  Atlantic  coast,  from  North  Carolina  northwanl,  and  Nos.  I, 
XVtl  aontherly  veering  to  northwesterly  gales. 
I— This  is  a  continuation  of  the  low-pressure  area  described  in  the  Febniary 
as  No.  XIII.     1st,  at  7.35  a.  m.  it  was  central  in  North\*'e«tem  Texas,  with 
leter  from  Texas  to  Dakota ;  0.45  below  the  normal  at  Fort  Sill.     By  mid- 
it  had  moved  to  Eastern  Kansas,  with  diminished  central  pressure ;  0.45  be- 
lal  at  Leavenworth.     During  the  day  high  winds,  galeu,  and  rain  prevailed 
tht  southwest  to  the  northwest,   partly  as  snow  from  Colorado  to  Dakota, 
tbooder-storms  in    Kansas,  Arkansas,  and  Western  Tennessee.     At  Creswell, 
there  was    a  furious  hail,  heavy  rain,  and  thunder-storm,  and  the  streams 
[Ite  feet  within  three  hours.      2d,  the  rain-area  extended  to  the  Lakes,  New 
I,  Middle  States,  and  East  Gulf  States,  with  frequent  high  winds  and  gales, 
fleariiijgc   weather  followed   from   the   Missouri    Valley  to    the   Gulf  States. 
r-storms  occurred  from  Georgia  to  Illinois,  Indiana,  and  Ohio;  tornado   in 
County,  Kentucky  ;  on  Mount  Washingt<m  heavy  snow  fell,  with  a  west  wind  of 
velocity.    A.  m.,  minimum  barometer  29.31  at  Keokuk,  or  0.66  below  normal. 
BL,  minimum  barometer  29.24  at  Port  Hunm,  or  0.72  below  normal ;  midnight, 
tttr  29.17  at  Eastport,  and  0.75  below  normal  at  Boston.    The  rain-area  c<m- 
moving  eastward,  but  generally  turning  into  light  snow  in  the  Lake  region  and 
Lawrence  Valley,  with  thunder-storms  in  Florida  and  from  Maryland  to  Ma^«sa- 
Clearing  weather  extended  over  the  Upper  Lake  region,  Southern  and  Mid- 
tlantic  States.     4th,  a.  m.,  banmieter  29.08  at  Eastport,  or  0.84  below  normal ;  p. 
J.04  at  Sydney,  or  0.85  below.     It  disappeared  eastward  toward  Newfoundland, 
'ed  by  high  northwesterly  winds  and  gales  from  North  Carolina  northeastward. 
its  progress  the  following  maximum  hourlv  velocities  were  recorded,  viz: 
Peak,  N.  50 ;  Camp  Stockton,  W.  40 ;  North  Platte,  N W.  66 ;   Cairo,  SW.  42 ; 
Haven,  N.  36 ;  Cleveland,  SE.  38 ;  Punta  Rassa,  NW.  48  ;  Cape  Henrv,  NW.  43 ; 
Hook,  S.  36  and  NW.  44;  Wood's  Holl,  SE.  45;  Thatcher's  Island,  S.  32  and 
•36;  and  Monnt  Washington,  W.  96  miles.     Cautionary  signals  were  displayed  on 
'Hlchigan,  and  at  the  Atlantic  and  Gulf  coast  stations,  excepting  Florida.    All 
'justified,  except  along  the  Gulf  coast,  yet  the  brig  "Ransom"  enconiitered  very 
*a»  and  heavy  S.  gales  in  the  Gulf  on  the  3d,  and  heavy  NW.  gales  on  the  4th. 
distance  off  the  Atlantic  coast  vessels  report  having  experienced  SW.  gales, 
^sluuricane  squalls,  with  tremendous  sea,  on  the  3d,  and  violent  NW.  gales  on 

IL— 2dy  the  piessme  began  diminishing  along  the  Pacific  coast.    3d,  rainy 
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weather  prevailed  from  the  northern  half  of  California  to  Washington  Territory,  with 
high  southerly  winds  and  gales ;  p.  m.  barometer  at  Portland  ^.69,  or  0.34  oelow 
normal.  4th,  morning,  it  was  probably  central  in  Montana,  where  light  rains  felU 
with  rapidly  tailing  barometer  thence  toward  the  northwest ;  midnight,  it  appeared 
as  a  barometric  trough,  reaching  from  New  Mexico  to  Eastern  Dakota,  with  barometer 
lowest  at  Pembina,  29.44,  or  0.60  below  normal.  5th,  it  di8ap|)eared  north  of  thi^ 
Upper  Lakes  without  anjr  precipitation  east  of  Montana ;  a.  m.  Pembina  barometer 
0.69  below  normal.  Maximum  hourly  velocities — Portland,  Greg.,  8.  36 ;  Pike's  Peak, 
SW.  64-,  Dod^e  City,  SW.  44 ;  Chicago,  8.  35 ;  and  Saint  Louis,  8.  38  miles.  The  sig- 
nals ordered  tor  Lake  Michigan,  morning  of  the  5th,  were  rather  late. 

No.  III. — 5th,  this  storm  passed  over  Washington  Territory  and  Oregon  at  night, 
accompanied  by  high  southerly  winds  and  heavy  rains ;  barometer  0.40  below  normal 
at  Portland.  6th,  it  extended  to  Idaho,  Nevada,  and  California.  7th,  it  tnmed  into 
a  heavy  and  very  severe  snow-storm  from  Eastern  Nevada  to  Colorado,  and  Wyoraine, 
with  winds  shifting  to  cold  northerly ;  p.  m.  barometer  at  Denver  0.54,  and  midnight 
at  North  Platt«  0.71,  below  the  normals.  The  barometer  rapidly  fell  from  the  South- 
west to  the  Northwest,  producing  a  steep  barometric  gradient  and  frequently  brisk 
and  high  southerly  to  easterly  winds.  8th,  the  severe  snow-storm  continued  from 
Colorado  to  Western  Dakota,  with  cold  northerly  gales ;  falling  and  low  barometer, 
high  southerly  to  easterly  winds  and  gales,  and  frequent  rains  from  the  southwest  to 
the  northwest  and  Lake  Superior,  with  frequent  thunder-storms;  a.  m.  barometer  at 
North  Platte  0.70,  p.  m.  at  Dodge  City  0.68,  and  midnight  at  Omaha  0.55,  below  the 
normals ;  during  the  evening,  the  winds  in  western  portions  of  Nebraska  and  Kansas 
shifted  to  cold,  northerly  gales.  9th,  the  snow-storm  ceased  in  Colorado,  but  contin- 
ued from  Eastern  Wyoming  to  Western  Dakota  j  high  southeast  to  northeast  winds 
and  gales  and  rainy  weather  from  Missouri  to  Wisconsin,  Minnesota,  and  Eastern  Da- 
kota ;  colder,  clearing  weather  and  northwesterly  gales  from  Western  Nebraska  to 
Northern  Texas.  10th,  it  moved  northwestward,  with  increased  central  pressure: 
easterly  gales  prevailed  from  Northern  Wisconsin  to  Northern  Dakota ;  probably  unite<t 
with  a  second  depression  which  advanced  southeastward  over  Dakota ;  p.  m.  barome- 
ter 0.59  below  normal  at  Bismarck.  11th,  remained  almost  stationary  in  Southeastern 
Dakota.  12th,  united  with  No.  VII.  13th,  gradually  disappeared  in  Southeastern 
Minnesota.  Quito  a  number  of  lives  are  reporS^  to  have  been  lost  in  this  snow-storm ; 
also,  herds  of  sheep.  Cautionary  signals  were  ordered  for  Lake  Michigan  evening  of 
the  7th  and  iustitied.  Maximum  hourly  velocity — Red  Blnff,  SE.  33 ;  Salt  Lake  Citv 
and  Pioche,  NW.  32;  Santa  F^  and  Fort  Sill,  W.  40;  Stockton,  Tex.,  NW.  44;  Pike's 
Peak,  NW.  92;  Chevenne,  N.  64 ;  North  Platte,  SE.  44  and  NW.  60;  Dodge  Citv,  8W. 
60;  Saint  Louis,  SE.  40;  Duluth,  NE.  62;  Breckenridge,  E.  43,  and  Bismarck,  N£.  48 
miles.  • 

No.  IV. — 6th,  frequent  li^ht  rains  fell  Aom  the  Upper  Mississippi  Valley  to  the 
Lakes,  with  brisk  and  occasionally  high  southerly  veenn^  to  westerly  winds,  and  with 
thunder-storms  from  Eastern  Missouri  to  Wisconsin,  Michigan,  and  Indiana.  7th,  the 
central  depression  passed  over  .Northern  New  England,  with  frequent  light  showew 
from  the  Lower  Lakes  and  Middle  States  eastward,  and  with  thnnder-stonns  from 
New  Jersey  and  Eastern  Pennsylvania  to  Connecticut  and  Rhode  Island.  On  Mount 
Washington  a  hurricane  of  NW.  138  miles  prevailed  during  the  evening.  Of  the  can- 
tionary  signals  displayed  at  Kittyhawk,  Cape  Henry,  Cape  May,  and  Sandy  Hook,  the 
two  former  were  not,  and  the  two  latter  were,  justified. 

No.  V.—- 8th,  developed  from  No.  Ill  in  Texas,  in  the  eastern  half 'of  which  rain  ac- 
companied thunder-storms,  with  increasing  southeasterly  winds.  9th,  thunder-storms, 
very  heavy  rains,  and  gales  occurred  from  Eastern  T^xas  to  Arkansas,  Mississippi,  and 
Western  Tennessee ;  over  four  inches  of  rain  fell  at  Shreveport,  Vicksbure,  and  Little 
Rock,  and  a  reported  fall  of  over  twelve  inches  at  Okalooska,  Ouachita  County,  Lon- 
isiana,  within  sixteen  hours,  flooding  the  surrounding  country.  10th,  it  was  gradually 
dissipated  in  Northern  Georgia,  after  having  produced  southerly  gales  and  thnnder- 
stonns  in  Florida,  Alabama,  and  Georgia,  and  a  tornado  at  Atlanta,  Ga.  Signals  dis- 
played the  8th  from  Indianola  to  New  Orleans,  the  9th  from  Mobile  to  Key  West  and 
Cape  Hatteras,  were  all  justified  except  at  Key  West.  Maximum  hourly  velocities— 
Galveston,  N.  46;  Mobile,  SE.  48;  Montgomery,  SE.  36;  Jacksonville,*  SE.  30;  and 
Charleston,  SE.  35  miles. 

No.  VI. — 9th,  during  the  night  the  barometer  rapidly  fell  in  the  Saint  Lawrence 
Valley.  10th,  very  light  snow  and  rain  was  reported  thence  to  Nova  Scotia,  with 
southerly  veering  to  northwesterly  winds,  which,  on  Mount  Washington,  incn^ased  to 
a  hurricane  velocity  of  NW.  114  miles.  Minimum  barometer,  29.69  at  Sydney  in  the 
afternoon. 

No.  VII. — 11th,  it  developed  in  Northwestern  Texas,  and  moved  northeastward,  pro- 
ducing light  thunder-storms  in  Indian  Territory  and  Kansas ;  p.  m.  barometer  at  Fort 
Sill,  and  midnight  at  Leavenworth,  0.37  below  normals.    12th,  it  united  with  storm 

.  Ill;  thunder-storms,  with  hail  at  places,  were  reported  from  Iowa  to  Eastern Mis- 

iri  and  Western  Illinois. 
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Nos.  Vm  and  IX. — lltb,  the  former  commenced  forming  in  Louisiana  as  a  second- 
ary depression  to  No.  VII,  with  thunder-storms  from  Southern  Alabama  to  Florida  and 
Southei-n  Georgia.  12th,  the  central  pressure  diminished  very  rapidly  as  it  moved 
northeastward ;  rainy  weather  and  increasing  winds  prevailed  m>m  the  Atlantic 
States  to  the  Lower  Lakes  and  Ohio  Valley,  with  thunder-storms  from  Florida  to  Ohio 
and  New  Jersey ;  midnight  barometer  at  Pittsburg  29.43,  pr  0.51  below  normal.  Dur- 
ing this  day  a  third  low-pre.ssure  area,  No.  IX,  develoi»ed  in  the  South  Atlantic  States, 
which  at  midnight  was  central  between  Norfolk  and  Cape  May.  18th,  the  former 
passed  into  Canada  and  the  latter  moved  up  the  coast;  rainy  weather  continued  from 
the  Middle  States  and  Lower  Lakes  eastward,  generallv  turning  into  heavy  snow  from 
the  Saint  Lawrence  Valley  to  Eastern  Nova  Scotia,  with  thunder-storms  in  the  Middle 
Atlantic  States.  14th,  the  latter  passed  to  the  eastward  over  Nova  Scotia.  The  sig- 
nals displayed  for  these  storms  from  North  Carolina  to  Maine  were  all  Justified.  Max- 
imum hourly  velocities — Cape  Lookout,  SW.  30 ;  Cape  May,  W.  72 ;  Sandy  Hook,  NE. 
44 ;  Boston,  N£.  24 ;  and  Eastport,  E.  32  miles. 

No.  X. — The  southern  edge  of  this  storm  was  felt  on  the  13th  from  Washington  Ter- 
ritory to  northern  half  of  California,  where  rainy  weather  prevailed ;  p.  m.  barometer 
at  Portland,  Oreg.^  0.36  below  normal.  14th,  light  rains  fell  in  Nevada  and  Idaho, 
and  the  pressure  diminished  in  the  extreme  Northwest.  15th,  the  center  moved  south- 
ea^itward  over  Manitoba,  producing  light  rains  and  high  winds,  thence  to  the  Upper 
Lakes.  16th,  the  rain-area  and  high  winds  extended  to  the  Lower  Lakes  and  western 
j)ortion  of  Middle  States,  with  thunder-storms  in  Lower  Michigan  and  Ohio.  17th,  by 
morning  it  had  developed  into  two  distinct  depressions,  eeutralnear  BuH'alo  and  south- 
west of  Cape  May,  which  reunited  by  midnigtit  oflf  the  Southern  New  England  coast ; 
rainy  weather  prevailed  from  the  Lower  Lakes  to  the  Middle  and  Eastern  States,  with 
easterly  gales  frt)m  New  Jersey  to  Maine.  18th,  as  it  moved  northeastward,  it  was 
preceded  by  easterly  ^ales  and  heavy  rains,  generally  turning  into  heavy  snow.  19th, 
the  central  pressure  dimiuished ;  midnight  barometer  29.28  at  Chatham.  Signals  were 
ordered  for  the  Lakes  and  from  North  Carolina  to  Southern  New  England.  Those  <m 
Lakes  Huron  and  Ontario  were  not  justified.  Maximum  hourly  velocities — Bismarck, 
NW.  42;  Duluth,  NW.  36;  Escanaba,  N.  32;  Cleveland,  S.  36;  Sandy  Hook,  NE.  40; 
Thatcher's  Island  and  Eastport,  NE.  48  miles. 

No.  XI. — During  the  progress  of  this  storm,  heavy  rains  fell  in  Cuba  and  Southern 
Florida  night  of  the  16th  and  the  17th.  Maximum  velocity  at  Key  West,  SE.  29 
miles. 

No.  XII. — ^This  disturbance  was  of  little  interest.  Occasionally  light  thunder-storms 
accompanied  it  in  the  eastern  portions  of  Dakota  and  Kansas. 

No.  XIII. — 17,  light  rains  occasionally  fell  in  the  Pacific  States^  and  the  barometer 
at  San  Francisco  fell  0.48  below  the  normal.  18th,  generally  hght  rains  fell  from 
thence  southeastward  to  the  extreme  western  portion  of  Texas.  The  deviations  of 
the  barometric  readings  from  the  normals  show  that  this  storm  crossed  the  Rocky 
Mountain  region  in  a  southeasterly  direction,  but  its  path  cannot  be  definitely  located. 
19th,  it  passed  into  the  Gulf,  producing  heavy  rains  in  Southwestern  Texas.  20th  and 
2l8t,  the  tri-daily  weather  charts  show  it  to  be  advancing  toward  Florida.  Several 
vessels  report  having  experienced  gales  and  sufiered  damage  from  the  same  in  the 
Gulf.  The  latter  date  and*22d,  rainy  weather  prevailed  in  Florida,  with  high  winds 
and  gales.  Signals  were  displayed  from  Indianola  to  Key  West.  Although  not  justi- 
fied from  New  Orleans  to  Saint  Mark's,  they  served  to  prevent  vessels  from  running 
into  the  storm.  Maximum  velocities — Indianola,  NE.  40;  Key  West,  E.  26;  Tybee 
Island,  E.  36;  and  Stockton.  Tex.,  SE.  58  miles. 

No.  XIV. — ^20th,  advanced  southeastward  over  Dakota,  producing  brisk  to  hig;h 
winds,  and  generally  light  thunder-storms  from  Iowa  and  Kansas  to  Dakota.  21st,  it 
disappeared  in  the  Lower  Ohio  Valley. 

No.  XV. — 21st,  night,  falling  barometer  indicated  its  approach  toward  Manitoba. 
22d  and  23d,  it  ra])idly  advanced  southeastward  over  Canada  to  Northern  Maine,  with 
generally  Ught  rams  or  snow,  the  latter  date  from  the  Lakes  to  the  Saint  Lawrence 
Valley ;  increasing  winds  thence  to  the  Middle  and  East  Atlantic  coasts ;  thunder- 
storms in  Indiana  and  Lower  Michigan.  24th,  the  central  pressure  continued  dimin- 
ishing; barometer  at  Portland,  Me.,  fell  to  28.93,  or  0.97  below  the  normal;  frequent 
rains  fell  frt)m  Virginia  to  Nova  Scotia,  but  turning  into  snow  thence  northward,  with 
high  southwesterly  winds,  veering  to  very  cold  northwesterly  gales.  25th,  as  it  moved 
northeastward,  the  barometer  at  Father  Point  read  28.82;  the  maximum  hourly  wind- 
velocity  of  the  month  (NW.  156  miles),  was  registered  on  Mount  Washington  late  in 
the  afternoon.  During  its  passage  signals  were  up  at  all  the  Lake  stations,  and  Al>- 
lantic  coast  from  Savannah  north waA.  Maximum  velocities — Breckenridge,  N.  36 ; 
Escanaba,  N.  40;  Grand  Haven,  NE.  38:  Port  Huron,  NE.  36;  Sandusky,  NW.  47; 
Rochester,  W.  31;  Eastport,  S.  37;  Thatcher^s  Island  and  Newport,  NW.  48;  Sandy 
Hook,  SW.  34  and  NW.  54;  Cape  May,  8.  32  and  NW.  60;  and  Kittyhawk,  NE.  47 
miles. 

No.  XVI. — ^24th,  the  barometer,  which  had  been  falling  the  previous  day  along 
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the  entire  Pacific  coast^  reached  its  minimum  at  San  Francisco,  0.34  below  the 
normal,  with  diminishing  pressure  in  the  Rocky  Mountain  region  and  the  ex- 
treme Northwest;  threatening  and  rainy  weather  prevailed  in  the  Pacific  States 
and  Nevada,  with  brisk  and  high  southeasterly  winds  in  latter,  and  thunder-storms 
in  Southwestern  Oregon.  25th,  it  crosses  the  Rocky  Mountain  region,  with  frequent 
rains  from  the  Pacific  States  to  Utah  and  Idaho ;  in  Southern  California,  high  westerly 
winds  and  gales.  26th,  as  it  advanced  southward,  it  appeared  as  an  extensive  baro- 
metric trough,  reaching  from  the  Upper  Lakes  southwestward  toward  New  Mexico  and 
Northwestern  Texas;  light  rains  were  occasionally  reported  from  Utah,  Arizona,  New 
Mexico  and  Texas  toward  the  Lakes,  partly  as  snow  in  last  section  ;  high  winds  and 
gales  from  New  Mexico  and  Northern  Texas  to  Southern  Dakota,  with  thunder-storms 
at  places ;  midnight  barometer  at  Omaha  0.60  below  normal.  27th,  the  barometric 
trough  continued,  extending  from  southwest  to  northeast,  with  steep  gradients  from  Ne- 
braska to  Northern  Texas ;  0.59  below  normal  at  Fort  Gibson.  Threatening  and  rainy 
weather  prevailed  from  the  Gulf  States  to  Colorado,  Wyoming,  Southern  Dakota,  Iowa, 
Lake  region  and  New  England,  partly  as  snow  in  the  northeast  and  northwest  portions 
of  this  area ;  thunder-storms  from  the  Gulf  States  to  Missouri,  Illinois,  Southern 
Michigan,  Lake  Erie,  and  Western  Pennsylvania;  tornado  at  Green  Spring,  Ala.,  with 
hail.  28th,  it  moved  to  the  Middle  Atlantic  coast,  with  heavy  rains ;  thuuder-stornw 
and  gales  from  Florida  to  New  England..  29th,  it  appeared  to  move  eastward  toward, 
and  then  northeastward  along,  the  Gulf  Stream;  high  northeast  to  northwest  winds  and 
gales  i)revailed  from  North  Carolina  to  Maine.  30th  and  31st,  it  approached  Nova  Scotia 
as  a  severe  and  heavy  rain-storm,  but  in  Eastern  Maine  and  New  Brunswick  as  an 
unusually  severe  snow-storm.  The  barometic  gradient  was  remarkably  steep  in  that 
region.  Minimum  barometer,  29.43  at  Halifax.  Cautionary  signals  were  ordered  the 
26th  and  27th  for  all  the  lake  and  coast  stations,  and  very  generally  reported  as  justi- 
fied, except  along  Lakes  Ontario  and  Superior.  Maximum  velocities :  Yuma,  W.  45 ; 
Stockton,  W.  46;  North  Platte,  NE.  60;  Dodge  City,  N.  58;  Fort  Gibson,  SE.  36;  Es- 
canaba  and  Milwaukee,  ^\  36;  Port  Huron,  N.  35 ;  Cleveland.  S.  33  and  N.  42;  Saint 
Marks,  S.  42  ;  Cape  Lookout,  SW.  40 ;  Kittyhawk,  SW.  39  and  NE.  37 ;  Caije  Mav  and 
Sandy  Hook,  N.  36;  Barnegat,  N.  40;  Wood's  Holl,  SW.  40;  and  Portland,  N.  33 
miles. 

No.  XVII. — ^26th,  the  ])ressnre,  before  recovering  the  normal,  again  began  diminish- 
ing along  the  Pacific  coast,  with  rain-areas.  27th,  the  San  !•  rancisco  barometer  fell 
0.46  below  the  normal,  with  rain  and  brisk  to  high  winds  thence  to  Nevada.  28th, 
the  rain-area  extended  eastward  across  the  Rocky  Mountain  region  partly  as  snow. 
29th,  thunder-storms  occurred  in  Indian  Territory;  light  rains  or  snow  thence  to 
Southern  Dakota,  Wyoming,  and  Utah ;  the  central  lowest  pressure  crossed  Indian 
Territory.  30th,  light  rains  fell  in  the  Scmthem  and  Middle  States ;  frequently  heavy 
rains  in  the  Ohio  Valley ;  but  generally  turning  into  snow  from  the  Upper  Lakes  to  th« 
Lower  Missouri  Valley;  thunder-storms  from  Alabama  to  Illinois,  Indiana,  and  Ohio. 
3lst,  it  passed  eastward  over  the  Middle  States  to  the  coast,  with  a  secondary  depres- 
sion developing  in  North  Carolina ;  rainy  weather,  with  frequent  thunder-storms, 
accompanied  it  from  Lake  Erie  and  Pennsylvania  to  Florida.  Signals  were  displayed! 
along  the  lakes,  except  Lake  Superior,  and  the  Atlantic  co^t  from  North  Carolina 
to  Massachusetts,  but  were  only  justified  for  Lakes  Michigan  and  Erie,  and  from  New 
Jersey  to  North  Carolina.  Maximum  velocities :  San  Dieso,  S.  2S ;  Dodge  City,  N. 
38;  Milwaukea,  NE.  35;  Cape  Lookout,  NW.  42;  Capo  Henry,  NW.  35;  and  Cape 
May,  NW.  36  miles. 

INTERNATIONAL  METEOROLOGY. 

Storms. — January  11th,  latitude  32^  S.,  longitude  31°  E.,  strong  gales  W.  to  WNW. 
17th,  oft'  Cape  of  Good  Hope,  heaw  NW.  gale.  19th,  27°  N.,  50^  W.,  hurricane.  24th, 
ort'  New  Zealand,  heavy  SE.  gales.  29th,  40^  16'  N.,  67°  53'  W.,  NW.  moderate  storm. 
Febraary  Ist,  37"  20'  N.,  70°  W.,  gale  from  NE.  to  E.,  lasting  24  hours.  2d,  47^  58'  N., 
440  45/  ■\v^.,  moflerat^e  gale  and  snow-squalls.  4th,  37°  20'  N.,  70°  W.,  hurricane.  5th, 
about  43°  N.,  44°  W.,  heavy  NW.  gale  and  high  cross-sea ;  56°  2'  N.,  51°  53'  W.,  2  p.  m., 
SW.  gale,  with  tremendous  sea.  6th,  near  44°  42'  N.,  36°  19'  W.,  heavy  NW.  gale ;  46°  8* 
N.,  43°  40'  W.,  7.35  a.  m.,  Washington  mean  time,  barometer  28.62,  temperature  4.V, 
S.  10°  E.,  hurricane,  very  heaw  sea  from  S.  20°  W.,  weather  threatening ;  30^  30'  S., 
:«°  E.,  hurricane.  7th,  44°  09^  N.,  44°  56'  W.,  7.35  a.  m.,  Washington  mean  time, 
barometer,  28.90,  temperature  41°  5'  N.  85°  W.  violent  gale,  heavy  N.  78°  W.  swell, 
weather  stormy.  8th,  44°  51'  N.,  48°  51'  W.,  7.35  a.  m.,  Washington  mean  time,  baro- 
meter 29.40,  temperature  33°,  N.  78°  W.  violent  gale,  heavy  N.  78°  W.  swell,  weather 
stormy.  9th,  5°  N.,  :«F  W.,  heavy  SE.  squall;  5°  N.,  44°  W.,  E.  gale,  lasting  12 
hours.  10th,  47°  N.,  26°  W.,  violent  gale  from  SW.  to  NW.,  with  high  seas.  13th, 
49°  40^  N.,  29°  30'  W.,  hurricane ;  43°  N.,  40°  W.,  gale.  14th,  34°  46'  N.,  69^  10'  W., 
revolving  gale,  SW.  to  NE..  lasting  36  hours;  34°  50'  N.,  74°  30^  W.,  severe  easterlv 
gale.  15th,  43°  N..  37°  W.,  brisk  N.  W.  gale  and  furious  squall  from  NE..  16th,  39^ 
:<:>'  N.,  32°  45'  W.,  ht?avy  gale  and  dreadful  sea.  18th,  between  45°  and  47°  N.,  and 
26°  and  29°  W.  (18th-19th),  very  heavy  gale  and  high  sea;  44°  N.,  37°  W.,  heaw  hur- 
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ricane,  veering  from  S.  to  NW. ;  46°  N.,  32^  W.,  humcane ;  about  50o  N.,  Z29  W., 
terrible  N.  W.  hurricane;  5(F  N.,  32°  W.,  hurricane  from  SE.  to  NNW.,  lasting  7 
hours;  between  Cape  Hatteras  and  Bermuda,  very  heavy  pale  from  W.,  veering  to  N., 
with  high  cro8^-8ea,  lasting  48  hours.  19,  45^  32'  N.,  39o  54'  W.,  hurricane  from  SSE. 
to  NX\V.,  with  heavy  cross-sea  ;  45°  40'  N.,  42°  W.,  "  hurricane  from  S.,  lasting  until 
21st,  when  it  shifted  to  N.,  and  blew  terrific ;"  47°  N.,  25°  W.,  **  heavy  sea  swept  decks 
for  24  hours ;"  off  Bermuda,  heavy  sea  struck  vessel,  sweeping  deck ;  about  35°  12'  N., 
42°  aO'  W.,  violent  hurricane.  2l8t,  about  50°  N.,  34°  W.,  heavy  S\V.  gale,  with 
severe  squalls  and  tremendous  sea.  22d,  44°  30'  N.,  128°  20'  W.,  heavv  SE.  gale  and 
sea;  41°  N.,  50°  W.,  humcane.  23d,  51°  02'  N.,  34°  22'  W.,  heavv  NE.  gale,  very  high 
and  rough  sea;  35°  N.,  41°  W.,  storm.  24th,  41°  30'  N.,  38°  10'  W.,  ^ale  from  NNW., 
with  fierce  squalls  and  tremendous  seas.  26th,  42°  N.,  47°  W.,  hurricane  from  SSW. 
to  NNW.  27th,  49°  12'  N.,  33°  2B'  W.,  strong  W.  gale,  with  rising  sea :  near  51°  N.,  36° 
25'  W.,  heavy  westerly  gale,  with  high  cross-seas;  48°  07'  N.,  36°  05'  \V.,  heavy  SW. 
gale,  backing  to  NW.,  lasting  48  hours.  28th,  w  est^riy  gales  in  48°  39'  N.,  34°  31'  W. ; 
48-  13'  N.,  37°  24'  W.,  with  high  sea;  49°  41'  N.,  29°  03'  W.,  with  heavy  squalls  and 
high  sea  ;  and  50^  40'  N.,  37°  16'  W.  March  Ist,  46°  34'  N.,  43°  07'  W.,  fresh  NW.  gale, 
with  high  W.  sea;  51°  01'  N.,  10°  41'  W.,  WSW.  moderate  gale,  squally,  high  head- 
sea;  49°  20'  N.,  25°  18'  W.,  high  sea.  2d,  48°  12'  N.,  40°  36'  W.,  8W.  to  mv.  storm, 
heavy  squalls  and  high  sea;  42°  49'  N.,  42°  31'  \V..  11  a.  ra.,  N.  gale,  with  hail,  snow, 
and  heavy  sea.  3d,  43^  40'  N.,  47°  40'  W.,  midnight  of  :kl,  violent  gale  and  thick 
snow-storm ;  46^  49'  N.,  44°  22'  W.,  K\Y.  storm ;  50°  23'  N.,  24°  26'  W.,  SW.  t^  WNW. 
fresh  to  moderate  gale,  with  high  sea;  48^  47'  N.,  32°  15'  W.,  SSW.  and  WNW.  very 


strong  W^NW.  gale.  4th,  42°  Od'  N.,  60°  09'  W.,  8.  and  SW.  strong  gale,  high  SW.  sea ; 
49^  04'  N.,  28-^  50'  W.,  WNW.  fresh  gale,  hiirh  sea;  47°  56'  N.,  37°  15'  W.,  WNW. 
severe  gale,  high  sea ;  49°  21'  N.,  28^  34'  W.,  WNW..  strong  wind,  high  sea  ;  46°  42' 
N.,  34°  37'  W.,  WNW.  fresh  gale,  very  high,  confused  sea ;  51°  33'  N.,  18°  03'  W.,  W. 
fresh  gale,  lasting  12  hours.  5th,  44°  52'  N.,  5.5°  41'  W.,  WSW.  storm,  dense  fog;  48° 
30'  N.,  33°  23'  W.,  WSW.  moderate  gale ;  47°  44'  N.,  33°  41'  W\,  W.  by  N.  fresh  gale, 
high  sea  ;  46°  52'  N.,  42°  28'  W\,  WSW.  severe  gale,  very  high  sea;  48°*  11'  N.,  32°  40* 
W.,  WSW.  fresh  breeze,  high  sea;  51°  02'  N.,  19°  24'  W.,  WNW.  strong  gale  and 
»(|ualis;  45°  58'  N.,  37°  50'  W.,  high  sea;  50°  55'  N.,  2:1°  18'  W.,  fresh  gale  and  high 
seas.  6th,  45°  16'  N.,  48°  53'  W.,  stnmg  SW.  gale ;  53°  13'  N.,  24°  52'  W.,  WNW.  strong 
breeze  and  high  sea.     7th,  44°  24'  N.,  45°  38'  W.,  moderate  SW.  gale;  48°  42'  N.,  34° 


47°  48'  N.,  41°  08'  W.,  SW.  moderate  gale,  high  sea;  44°  44'  N.,  46°  3fe'  W.,  SW.  and 
NW.  fresh  gale  and  snow-squalls;  42°  05'  N.,  54°  56'  W.,  NNW.  stormy,  heavy  squalls; 
44°  N.,  47°  15'  W.,  NW.  heavy  gale,  high  sea,  snow  and  hail ;  45°  35'  N.,  45°  16'  W., 
heavy  NW.  gale;  44°  50'  N.,  45°  W.,  heavy  WNW.  gale,  very  high  sea;  off  North 
Foreland,  53°  N.,  heavy  NW.  gales;  48°  59^  N.,  45°  13'  W.,  4.10  p.  m.  Greenwich 
time,  barometer  28.76,  terrible  cyclone  struck,  blowing  with  great  violence  from  N.  to 
NNW.,  till  3  p.  m.  13th,  tremendous  sea.     13th,  45°  24'  N.,  4*2°  13'  W.,   strong  NW. 


W.,  high  W.  sea ;  46°  52  N.,  39°  02'  W.,  high  8W.  sea.  16th,  43°  59'  N.,  46°  53'  W.,  8W. 
stormy,  high  se'a;  44°  47'  N.,  44°  52'  W.,  high  SW.  sea;  23°  N.,  67°  W.,  ENE.  gale. 
18th,  49°  'Sir  N.,  24°  W.,  terrific  gale  from  S.  round  to  NNW.  19th,  45°  11'  N.,  42°  24' 
W.,  NW.  SW.,  fresh  breeze  with  squalls  ending  with  gale  ;  51°  25'  N.,  26°  05'  W.,  gale. 
20th,  42°  1.3'  N.,  59°  02'  W.,  SE.  to  W.  fresh  gale  and  high  sea;  43°  50  N.,  48°  27  W., 
S.  to  W.  strong  breeze  to  fresh  gale  ;  43°  07'  N.,  48°  19'  W.,  southwesterly  gale,  con- 
fused sea ;  47°  49'  N.,  34°  11'  N.,  NNW.  stormy,  high  sea.  21st,  42°  2:i'  N.,  54°  32^  W., 
SE.  and  NW.  strong  winds  and  squalls;  44°  55'  N.,  44°  50'  W.,  variable  fresh  gales 
and  squally ;  46°  21'  N.,  41°  41'  W.,  high  sea  and  heavy  rain.  22<l,  41°  25'  N.,  59°  18' 
W.,  WNW.  gale ;  45°  37'  N.,  42°  33'  W.,  SE.  and  W.  strong  gales,  hanl  squalls,  high 
sea ;  43°  46'  N.,  48°  26'  W.,  W.  fresh  gale,  hai-d  squalls ;  45°  N.,  43°  28'  W.,  SE.  and  W. 
strong  gale,  high  E.  sea;  41°  12'  N.,  61°  W.,  gale.  24th,  47°  48'  N.,  40°  12'  W.,  SW. 
to  WNW.  moderate  to  stnmg  gale,  high  sea ;  42°  11'  N.,  59°  46'  W\,  W.  and  SSW.  very 
stormy;  Moville  Roads,  N.  of  Ireland,  NE.  gale.  55°  22'  N.,  9°  05'  W.,  N.  hard  gale. 
Snow-squalls,  high  sea,  29th,  51°  Ol¥  N.,  16^  05'  W.,  NNE.  fresh  gale,  squally,  heavy 
*Kja. 

TEMPERATURE  OP  THE  AIR. 

The  isothermal  lines  upon  Chart  No.  II  illustrate  the  general  distribution  of  the 
temperature  of  the  air  for  the  month.     Without  a  single  exception,  the  average  is 
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above  that  for  years  in  every  district,  and  especially  so  from  the  Miwonri  Valley  to 
the  Upper  Lake  region,  as  will  be  seen  by  a  reference  to  the  table  in  the  left-hand 
corner  of  the  same  chart.  For  the  past  four  months  the  temperature  has  averaged 
very  high  over  this  same  area,  and  more  so  for  December  and  March  than  for  January 
and  February'. 

Minimum  and  maximum  temperatures  respectively  are — in  Maine:  at  Orono,  8^  and 
56^;  Eastport,  9^,  53°.  New  Hampshire:  Mount  Washington,  IHO,  35°;  Auburn,  I'^o, 
64^.  Vermont:  Woodstock,  F,  6:jo ;  West  Charlotte,  12°,  «6o.  Massachusetts:  Rowe, 
40,  52° ;  Boston,  1(P,  7P.  Rhode  Island :  Chepachet,  1(F,  G(P ;  Newport,  15^,  63^. 
Connecticut:  Southington,  12^,  71^;  New  Haven,  17^,  65^.  New  York:  North  Argyle, 
50,  590 ;  Starkey,  10°,  8(P;  Nile,  6°,  72P.  New  Jersey:  Atlantic  City,  lO^,  63°;  Atco, 
20^,730.  Pennsylvania:  Blooming  Grove,  1(P,7(P;  Pitt«burgh,  16^,  74°;  Cannonsbnrg, 
18^,  78°.  Delaware:  Dover,  22^,  68^;  Milford,  2'^,  73^.  Marvland:  New  Market, 
16°.  76° ;  Saint  Inigoes,  32°,  72^.  District  of  Columbia:  Washington,  21^,  73^.  Vir- 
ginia:  Fort  Whipple,  20°,  72°;  Alto  Vista,  25°,  7SP;  Prospect  Hill.  29^,  77°.  West 
Virginia:  Helvetia,  18^,  72^;  Morgantown,  18°,  75°.  North  Carolina:  Highlands, 
23°,  65°  ;  Goldsboro',  3:5°,  82°  ;  Wilmington,  34°,  84°.  South  Carolina:  Spartanburg, 
27°,  79° ;  Charleston,  41°,  83°.  Georgia :  Gainesville,  32°,  82° ;  Quitman,  34°,  86^ 
Florida:  Daytoua,  33°,  88°;  Jacksonville,  39°,  86°;  Kev  West.,  ;»°,  87°.  Alabama: 
Green  Spring,  28°,  81° ;  Montgomery,  37°,  83° ;  Mobile,  42°,  83°.  Mississippi :  Fayette, 
:tt»,  81°:  Vicksburg,  43°,  85°.  Louisiana:  Oskaloosa,  33°,  88°;  Shreveport,  45°,  87°. 
Texas:  Uvalde,  32°,  87°;  Laredo,  44°,  90°;  Brojvnsville,  41°,  88°.  Indian  Territory: 
Fort  Sill,  24°,  85° ;  Fort  Gibson,  29°,  81°.  Aikansas:  Mount  Ida,  32°,  84° ;  Judsonia, 
:I7°,  85°.  Tennessee:  KnoxviUe,  26°  77°;  Memphis, 38°,  80°.  Kentucky:  Lonisvillf^ 
26°,  75° ;  Bowling  Green,  32°,  78°.  Ohio :  Lewisburg,  16°,  70° ;  HiUsboro*,  23°,  84°.  I?i- 
diana:  Richmond,  22°,  72°;  Fort  Wayne,  42°,  79°.  Michigan:  Alpena,  4°,  56°;  6ra^4d 
Rapids,  9°,  72°.  Wisconsin :  NeiUsville,  10°,  57° ;  Rockv  Run,  27°,  70°.  Illinois :  Rili  y, 
18°,  69°;  Anna,  36°,  82°.  Missouri:  Oregon.  22°,  83°:  Springfield,  34°,  81°.  lova: 
Boonsboro',  18°, 79°;  Vail,  18°.  80°.  Minnesota:  Duluth,  17°, 62°;  Breckenridge,  ,^, 
72°.  Dakota :  Fort  Pembina,  13°,  70° ;  Yankton,  21°,  77°.  Nebraska:  Fort  McPher ion, 
12°,  83°  ;  Genoa,  22°,  84°.  Kansas:  Fort  Leavenworth,  22°,  78°  ;  Independence,  26°, 
87°.  New  Mexico:  Fort  Union,  8°,  68°;  Fort  Wingate,  10°,  68°.  Colorado:  F ike's 
Peak,  —23°,  33° ;  Fort  Garland,  6°,  66°  ;  Fort  Lvon,  11°,  80°.  Wyoming:  Fort  Sanders, 
11°,  66°  ;  Fort  Fetterman,  14°,  75°.  Utah :  Coalville,  12°,  72° ;  Salt  Lake  City,  27°,  73°. 
Idaho:  Boise  City,  26°, 75°.  Nevada:  Winnemucca,  14°,  69°  ;  Camp  McDermitt,  15°, 
73°.  California :  Fresno,  32°,  80° ;  San  Francisco,  46°,  66° ;  Red  Blufl',  34°,  76°.  Mon- 
tana, Oregon,  and  Washington  Territory  not  yet  received. 

Ranges  of  temperature, — The  monthly  ranges  will  appear  from  an  examination  of  the 
minimum  and  maximum  temperatures  just  given.  The  smallest  ranges  occurred  along 
the  California  and  Gulf  coasts:  the  largest  ranges  are  rex>orted  from  New  England, 
Lake  region,  Missouri,  and  Red  River  of  the  North  Valleys,  and  Wyoming  Territory. 
Greatestdaily  ranges. — In  New  England  they  vary  from 22°,  least,  at  Eastport,  to  42°, great- 
est, on  Mount  Washington ;  Middle  States,  from  24°  at  Cape  May  to  38°  at  Norfolk  and 
Lynchburg  ;  South  Atlantic  States,  from  16°  at  Cape  Lookout  to  37°  at  Augusta ;  East 
Gulf  States,  from  11°  at  Key  West  to  35°  at  Montgomery ;  West  Gulf  States,  from  18° 
at  Galveston  to  35°  at  Corsicana :  Tennessee,  from  20°  at  Memphis  to  39°  at  KnoxviUe ; 
Ohio  Valley,  from  26°  at  Cairo  to  36°  at  Pittsburgh ;  Lower  Lake  region,  from  2tJ°  at 
Detroit  to  40°  at  Erie ;  Upper  Lake  region,  from  24°  at  Port  Huron  to  37°  at  Milwau- 
kee ;  Upper  Mississippi  Valley,  from  26°  at  La  Crosse  to  30°  at  all  the  other  atations ; 
Lower  Missouri  Valley,  from  30°  at  Omaha  to  41°  at  Yankton ;  Red  River  of  the  North 
Valley,  40° ;  Western  Texas,  from  33°  at  Laredo  to  45°  at  Stockton  and  48°  at  Henri- 
etta ;  Indian  Territory  to  Western  Nebraska,  from  35°  at  Fort  Gibson  to  42°  at  North 
Platte ;  Rocky  Mountain  stations,  from  2:P  on  Pike's  Peak  to  44°  at  Denver ;  Utah 
and  Nevada,  from  28°  at  Salt  Lake  City  and  Pioche  to  36°  at  Winnemucca ;  Idaho, 
29°  at  Boise  City ;  California,  from  15°  at  San  Francisco  to  36°  at  Yuma. 

Frost  out  of  ground, — Massachusetts,  from  10th  to  14th ;  New  Hampshire,  31st.  The 
ground  was  reported  as  frozen  in  Maryland  on  the  25th ;  Michigan,  20th,  24th,  ^th, 
:^h ;  New  York,  25th ;  Virginia,  5th ;  Kansas,  4th. 

Ice  is  reported  to  have  formed  as  follows:  Ohio,  5th,  25th,  29th;  Tennessee,  25th  and 
26th ;  Indiana,  25th ;  Kentucky,  25th ;  Illinois,  19th,  20th,  25th,  29th ;  New  Jersey, 
5th,  25th,  26th ;  Iowa,  25th:  Kansas,  4th,  10th,  13th,  31st;  Maryland,  17th,  21st ;  Ne- 
braska, 11th,  12th,  16th,  28th,  29th,  31st ;  New  Hampshire,  31st ;  New  York,  16th,  2l8t, 
22d,  25th,  26th;  North  Carolina,  28th:  Ohio,  25th;  Pennsylvania,  5th,  16th,  2l8t  to 
26th  and  30th ;  Vermont,  15th,  16th ;  Virginia,  5th,  20th,  21st. 

PRECIPITATION. 

On  chart  No.  Ill  is  illustrated  as  accurately  as  possible  the  general  distribution  of 
the  rainfall,  which  includes  the  melted  snow,  for  the  month.  In  the  left-hand  corner 
of  the  same  chart  will  be  found  a  table  giving  the  average  precipitation  for  March  bj 
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districts.  The  excess  has  been  greatest  in  Minnesota  and  the  Upp^i*  Lal^e  region. 
There  has  been  quite  a  large  deficiency  from  the  South  Atlantic  ancl  Gulf  States  to  the 
Ohio  Valley,  but  the  greatest  deticiencies  occurred  in  Tennessee,  the  South  Atlantic 
States,  and  at  Portland,  Greg. 

Special  heanf  rains. — Ist,  Fort  Lamed,  Kans.,  1.20  inches.  8th,  Breckenridge,  Minn., 
2.22  inches.  6th,  Lebanon,  Mo.  (9th  and  10th),  2.28  inches:  New  Orleans,  La.,  2.73 
inches  in  about  7  hours;  Vicksburg,  Miss.,  4.41)  inches;  Clarksville,  Tex.,  2  inches  in 
5  hours:  Springfield,  Mo.  (dth  and  9th),  3.25  inches;  Shreveport,  La.,  4.14  inches; 
Mount  Ida,  Ark.  (8th  and  9th),  2.30  inches;  Fayette,  Miss.,  3.60  inches;  Okalooska, 
La.,  12.65  inches  (f )  in  16  hours ;  Brookhaven,  Miss.,  3  inches ;  Baton  Rouge  Barracks, 
La.,  3.50  inches.  10th,  New  Orleans,  La., 2.04  inches;  Boonsboro',  Iowa  (8th  to  lOth^, 
2.80  inches;  Fort  Barrancas,  Fla.,  3.25  inches  in  5^  hours.  11th,  Dover,  Del.  (lltli 
and  12th),  2  inches ;  Mendon,  Mass.,  2  inches ;  Fort  Barrancas,  Fla.,  3.18  inches.  12th, 
Woodstock,  Md.  (Uth,  12th,  and  13th),  3.60  inches;  Fall  River,  Mass.  aith  to  13th), 
2.35  inches;  Lyuchburg,  Va.,  2.14  inches;  Fort  Whipple,  Va.,  2.28  inches;  Washing- 
ton, D.  C,  2.60  inches ;  Green  Castle,  Pa., 2.37  inches ;  Moriches,  N.  Y.  (11th  and  12th). 
1.98  inches;  College  Hill,  Ohio,  2.25  inches ;  Capeville,  Ya.^  2.80  inches  (2  inches  in  1 
hour) ;  Bethel,  Ohio,  2  inches ;  Mount  Auburn,  Ohio,  2.32  inches ;  Fall  River,  Mass. 
(11th  and  12th),  2.26  inches ;  New  Market,  Md.  (11th  and  12th),  2.48  inches;  Ruggles, 
(Ohio,  2.60  inches;  Deadwood,  Dak.,  1.70  inches;  Fort  Pembina,  Dak.,  1.85  inches; 
I'ort  Hamilton,  N.  Y.,  2.48  inches;  Daytona,  Fla.,  2.42  inches.  13th,  Accotink,  Va. 
(\2th  and  13th),  2.90  inches;  Yineland,  N.  J.  (11th  to  13th),  2.10  inches;  Somerset, 
Miss.  (11th  to  13th),  2.44  inches.  18th,  Waltham,  Mass.  (17th  and^8th),  3.55  inches. 
11"  th,  Uvalde,  Tex.,  2.21  inches.  26th,  Independence,  Kans.  (^th  to  28th),  3.12  inches. 
2^th,  Fort  Barrancas,  Fla.,  2.80  inches.    28tn,  Saint  Mark's,  Fla.,  4.95  inches. 

■  Largest  monthly  rainfalls, — At  Okalooska,  La.,  13.77  inches;  Fort  Barrancas,  Fla., 
1  '.75  inches;  Mount  Washington,  N.  H.,  10.t)6  inches;  Halifax,  N.  S.,  10.28  inches; 
^  v'udey,  C.  B.,  9.57  inches;  Saint  Mark's,  Fla.,  8.65  inches;  Olympia,  Wash.,  7.90 
iiches;  Roseburg,  Oreg.,  6.36  inches;  Portland,  Oreg.,  6.23  inches;  Waltham,  Mass., 
i~'.85  inches;  Judsonia,  Ark.,  6.75  inches. 

,    Smallest  monthlif  rainfalls, — Fort  Griffin,  Fort  Richardson,  and  Pilot  Point,  Tex.,  too 
/^maU  to  measure;  Coleman  City,  Tex.,  0.03  inch ;  Graham,  Tex.,  0.12  inch;  Yuma,. 
^' Ariz.,  0.13  inch;  Jacksboro',  Tex.,  0.15  inch;  Fort  McKavett,  Tex.,  0.19  inch;  Deca- 
tur, Tex.,  0.23  inch  :  Fort  Garland,  Colo.,  0.24  inch;  Burke's,  Ariz.,  0.28  inch. 

Floods, — 9th,  crevasses  reported  18  and  35  miles  below  New  Orleans ;  heavy  freshets 
also  occurred  in  the  vicinity  of  Okalooska,  La.  12th,  Mansfield,  Ohio,  following  a 
heavy  thunder-storm.  Rocky  Fork  overflowed  its  banks  and  flooded  lower  portion  of 
city ;  destructive  freshets  in  the  vicinity  of  Wheeling,  W.  Va.  31st,  the  Sacramento 
Valley  still  remains  under  water,  the  depth  of  water  at  Sacramento  City  oscillating 
between  22  feet  1  inch  and  22  feet  3  inches  throughout  the  month ;  the  southern  suburb 
below  '^  cross  levee  "  and  the  village  at  Washington  are  still  submerged ;  at  Colusa,  on 
the  30th,  the  water  was  still  near  high-water  mark. 

Hail, — 1st,  Fort  McPherson,  Nebr. ;  Baxter  Springs,  Kans. ;  De  Soto,  Nebr. ;  Frank- 
lin, Pa.  2d,  Sidney  Ba^acks,  Nebr. ;  Martinsville,  111. ;  Milford,  Ind. ;  Fayetteville,  N. 
C. :  Indianapolis,  Ind.  3d,  Fort  McHenry,  Fallston,  and  New  Market,  Md. ;  De  Soto, 
Nebr. :  I^Yeehold  and  Pleasant  Run,  N.  J. ;  Ardenia,  N.  Y. :  Accotink,  Va. ;  Carlisle  and 
l*hilaaelphia.  Pa.  4th,  De  Soto,  Nebr.  6th,  Rockford,  111. ;  Detroit,  Mich. ;  Burling- 
t<on,  la. ;  Logansport,  lud.  7th,  Baxter  Springs,  Kans. ;  De  Soto,  Nebr. ;  Catawissa, 
Pa. ;  Boise  City,  Idaho ;  New  London.  8th,  Emerson,  Nebr. ;  Beloit,  Wis. ;  Fort  Gibson, 
IncL  T. ;  Fredericksburg  and  Uvalde,  Tex. ;  Duluth.  9th,  Brookhaven,  Miss. ;  Corsi- 
cana  and  Galveston,  Tex.  10th,  Kensico,  N.  Y.  11th,  Fort  Independence,  Mass. ; 
Nora  Springs,  Iowa ;  New  Bedford  and  Fall  River,  Mass. ;  Kensico,  N.  Y. ;  New  Lon- 
don. 12th,  Cornish,  Me. ;  Kensico,  N.  Y. ;  Nashville.  *  13th,  Milford,  Ind. ;  Rowc, 
Mass. ;  Woodstock,  Vt. ;  Mount  Solon,  Accotink,  and  Fort  Whipple,  Va. ;  Bangor  and 
£astx>ort,  Me.  15th,  Muscatine,  Iowa.  16th,  Chicago  and  Detroit.  17th,  Reading, 
Pa.  18th,  Fort  Garland,  Colo. ;  Creswell,  Kans. ;  Somerset,  Mass. ;  Winnemucca, 
Nev. ;  Santa  F^,  N.  Mex. ;  New  London.  19th,  North  Volney,  N.  Y.  20th,  Iowa  City, 
Iowa;  Genoa,  Nebr.  23d,  Fort  Wa^'ue  and  Grand  Haven,  Mich.  24th,  Fallston,  Md. ; 
Somerset  and  New  Bedford,  Mass.  26th,  Fort  Wallace,  Kans. :  Fresno,  Cal. ;  Vevay, 
Ind. ;  Iudei>endence,  Kans. :  Detroit.  27th,  New  Orleans,  Vicksburg,  Albany,  Green 
Spring,  Ala. ;  Creswell  and  Independence,  Kans. ;  Brookhaven  and  Fayette,  Miss. ; 
Corsicana  and  Mason,  Tex.  28th,  Salt  Lake  City ;  Portsmouth,  N.  C. ;  De  Soto,  Nebr. ; 
Fayetteville,  N.  C. ;  Spartanburg,  S.  C. ;  Clarksville  and  McMinnville,  Tenn. ;  Coal- 
ville. Utah ;  Los  Angeles,  Cal.  l^th.  Dodge  City,  Kans.  30th,  Camp  McDermitt,  Nev. ; 
Fort  Fred  Steele,  Wyo. ;  Fayetteville,  N.  C. ;  Cincinnati  and  Lewisburg,  Ohio;  Browns- 
ville, Pa.  31st,  Lewisburg,  Ohio ;  West  Chester  and  Philadelphia,  Pa. ;  Moi^antown. 
W.  Va.  At  Creswell,  Kans.,  on  the  Ist,  2.30  p«  m.^  a  furious  hail-storm  from  SW. ;  2 
inches  of  hail  and  1.58  inches  of  water  fell  in  30  minutes. 

Depth  of  9now  at  dose  of  month, — On  summit  of  Mount  Washington,  42  inches ;  Pike's 
Peal^  40  inches;  £astport,  Me.,  15  inches ;  £lmira,  111.,  1  inch ;  Kowe,  Mass.,  in  woods 
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in  vicinity,  6  inches;  Dunbarton,  N.  H.,  snow-drifts  in  neighboring  forests;  Urbana, 
Ohio,  tV  inch ;  Catawissa,  Pa.,  A,  inch ;  Woodstock,  Vt.,  naif  of  surface  of  ground 
covered. 

Ji^Uny  days, — Number  of  days  on  which  raip  or  snow  has  fallen  varies  as  follows : 
New  England,  from  8  to  23;  Middle  Atlantic  States,  from  6  to  21 ;  South  Atlantic 
States,  from  4  to  tt ;  Gulf  States,  from  4  to  9 ;  Ohio  Valley,  from  7  to  17  ;  Tennessee,  10; 
Lower  Lake  region,  from  15  to  23 ;  Upper  Lake  region,  from  9  to  18  ;  Upper  Mississippi 
Valley,  from  10  to  15 ;  Lower  Missouri  Valley,  from  7  to  13 ;  Rocky  Mountains,  8 ;  Pa- 
cific Coast  States,  fi*om  9  to  18. 

Cloudy  days, — For  New  England  the  number  varies  from  8  to  17 ;  Middle  Atlantic 
States,  4  to  13 ;  South  Atlantic  States,  4  to  10 ;  Gulf  States,  2  to  10 ;  Tennessee,  4  to 
7 ;  Ohio  Valley,  6  to  15 ;  Lower  Lake  region,  12  to  18 ;  Upper  Lake  region,  10  to  18 ; 
Northwest,  4  to  12 ;  Rocky  Mountains,  6  to  13 ;  Pacific  Coast  States,  5  to  18. 

RELATIVE  HUMIDITY. 

The  average  percentage  of  relative  humidity  for  the  month  ranges  about  as  follows: 
New  England,  from  62  at  Springfield,  Mass.,  to  75  at  Wood's  Holl  and  Eastport;  Mid- 
dle Atlantic  States,  53  at  Lynchburg  to  81  at  Atlantic  City ;  South  Atlantic  Stat-es,  61 
at  Augusta  to  86  at  Ca))e  Uatteras,  67  at  Key  West ;  Gulf  States,  55  at  Shreveport  to 
75  at  Galveston;  Ohio  Valley  and  Tennessee,  54  at  Memphis  to  67  at  Pittsburgh; 
Lower  Lake  region,  66  at  Oswego  to  82  at  Bufialo;  Upper  Lake  region,  68  at  Marquette 
to  83  at  Milwaukee  ;  Upper  Mississippi  Valley,  57  at  Saint  Louis  to  67  at  K(M>kuk ;  Red 
River  of  the  North  Valley,  74  at  Pembina  to  76  at  Breckenridge ;  Lower  Missoiui 
Valley,  62  at  Leavenworth  to  71  at  Bismarck;  Western  Texas,  41  at  Fort  Griffin  to 44 
at  Mason;  Indian  Territory,  56  at  Fort  Gibson;  western  portions  of  Kansas  and  Ne- 
braska, 54  at  Dodge  City  to  61  at  North  Platte ;  Rocky  Mountain  stations,  41  at  Santa 
F<^  to  59  at  Cheyenne ;  Utah  and  Nevada,  53  at  Salt  Lake  City  to  58  at  Wimiemuccii ; 
Idaho,  62  at  Boise  City ;  California,  73  at  Los  Angeles  to  79  at  San  Diego.  The  per- 
centage at  high  stations  is  65  for  Pike's  Peak  and  83  for  Mount  Washington. 

WINDS. 

The  prevailing  winds  at  the  Signal  Service  stations  are  shown  by  the  arrows,  flying 
with  the  wind,  on  chart  No.  II.  The  maximum  velocities,  in  miles  per  hour,  have  been 
given  in  the  description  of  the  movements  of  low-pressure  areas. 

Total  moremenin  of  the  air, — The  following  are  the  largest  monthly  movements  as  re- 
conled  at  the  Signal  Service  stations,  viz :  Pike's  Peak,  17,279  "miles ;  Cape  May, 
13,171;  Sandy  Hook,  12,335;  Thatcher's  Island,  12,176;  Cape  Lookout,  12,039 ;  Dodge 
Citv,  11,711;  North  Platte,  10,892;  Sandusky,  10,832;  Barnegat,  10,472;  Kittvhawk, 
10,24K)  •,.  Breckenridge,  10,374 ;  Chevenue,  10,024 ;  Cape  Henry,  9,961 ;  Fort  Whipple, 
9,704;  Boston,  9,599:  Eastport,  9,489;  Key  West,  9,015.  The  smallest  are:  Visalia, 
1,728  miles;  Deadwood,  2,156;  Uvalde,  2,627;  Brackettville,  3,088;  Augusta,  3,155; 
Boise  City,  3, 1*39;  Lynchburg,  3,225;  Laredo,  3,364;  Knoxville,  3,562;  Los  Angeles, 
3,690 ,  Shreveport,  3,944 ;  Springfield,  3,990. 

Local  storms  J  tornadoes^  <f*c.,  have  occurred  as  follows:  On  the  2d,  Casey  County, 
Kentucky,  Iwtvveen  2  and  3  p.  m.,  a  severe  tornado  occurred,  doing  great  damage  in 
vicinity  of  Rich  Hill  and  Mount  Olive.  Its  path  was  about  400  yards  wide,  and  iu 
its  course  swept  away  dwellings,  large  trees,  horses,  cattle,  and  other  stock ;  seven 
persons  were  killed  and  several  injured.  lOtli,  about  11  a.  m.,  a  violent  wind-«torm, 
without  rain,  passed  over  Atlanta,  Ga.,  and  vicinity,  filling  the  atmosphere  with  dust 
and  doing  considerable  damage  to  buildings,  fences,  &c.  11th,  tornado  rex>ort«d  in 
vicinity  of  Danville,  Ky.  12th,  Jefferson  County,  West  Virginia,  frightful  storm  of 
hail  and  rain,  destroying  wheat,  &c.,  damaging  buildings  and  killing  cattle.  27tb, 
Green  Springs,  Ala.,  tornado,'  blowing  down  trees,  houses,  &c. ;  wind,  at  1  p.  m.,  SE. ; 
at  3  p.  m.,  SW.  28th,  fifteen  miles  NE.  of  Quitman,  Ga.,  tornado,  destroying  two 
houses;  path  narrow  and  not  extending  far;  commenced  with  a  southwest  wind. 

VERU'ICATIONS. 

Indications. — As  worked  up  three  times  daily  and  carefully  compared  with  the  actnal 
conditions  during  the  succeeding  twenty-four  hours,  the  following  results  have  been 
obtained,  viz:  the  percentage  verified  averages  87.0  for  New  England,  88.8  for  the 
Middle  States,  87.6  for  the  South  Atlantic  States,  79.5  for  the  Eastern  Gulf  States,  81.7 
for  the  Western  Gulf  States,  87.4  for  Tennessee  and  the  Ohio  Valley,  87.2  for  the 
Lower  Lake  region,  87.4  for  the  Upper  Ldke  region,  85.6  for  the  Upper  Mississippi 
Valley,  and  84.6  for  the  Lower  Missouri  Valley.  For  all  the  district*  the  average  ver- 
ified is  85.8  per  cent.  By  elements  the  percentage  verified  averages  88.8  for  the 
weather,  85.0  for  the  wind  direction,  87.6  for  the  temperature,  and  81.8  for  the  barom- 
eter. There  were  6  omissions  to  predict  (5  for  temperature  and  1  for  baromet^^r),  ont 
of  3,720,  or  0.16  per  cent.  Of  the  3,714  predictions  that  have  been  made  81,  or  2.2  per 
cent.,  are  recorded  as  having  completely  failed;  118,  or  3.2  per  cent.,  as  one-fourth 
verified;  372,  or  10.0  per  cent.,  as  one-half  verified;  &ii6f  or  18.6  per  cent.,  as  three- 
fourths  verified;  2,457,  or  66.1  per  cent.,  as  fully  verified. 
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Cautionary  sUfnaU. — The  display  of  signals  was  resumed  at  all  the  Lake  stations  on 
the  15th.  Out  of  233  signals  ordered,  iDl,  or  82  per  cent.,  were  justified  by  subsequent 
hourly  velocities  of  25  miles  and  over  at  or  within  100  miles  of  the  station,  but  of  these 
21  were  somewhat  late;  42  signals  were  not  justified.  There  were  62  cases  riiported 
in  which  the  velocity  reached  25  miles  or  over,  without  the  display  of  signals. 

XAVIOATION. 

Stages  of  water  in  nver$, — In  the  table  on  the  right-hand  side  of  chart  No.  Ill  are 
given  the  highest  and  lowest  readings  of  the  Signal  Service  river-gauges  for  the  month, 
with  the  dates.  The  Red  River  rose  steadily  from  the  1st  to  the  10th,  and  then  fell 
t/o  the  close  of  the  month.  The  Arkansas,  at  Little  Rock,  fell  during  the  first  few 
days,  then  rose  to  the  16th,  after  wliich  it  regularly  fell.  In  the  Tennessee,  Cumber- 
land, Savannah,  Allegheny,  Youghiogheny,  and  Monongahcla  the  changes  were  un- 
important. The  Ohio,  at  Pittsburgh,  rose  44  inches  on  the  4th  and  5t.h.  At  Cincin- 
nati there  was  an  almost  constant  fall  from  30  feet  10  inches  the  1st  to  22  feet  8  inches 
the  llth,  then  rose  to  33  feet  5  inches  by  the  17th,  and  fell  to  close.  At  Louisville  it 
fell  from  11  feet  20  inches  the  Ist  to  9  feet  9  inches  the  12th ;  then  rose  to  12  feet  4 
inches  the  17th,  and  afterwards  fell.  In  the  Missouri  the  changes  were  light.  Missis- 
sippi, from  Saint  Paul  to  Keokuk,  the  oscillations  were  not  important.  At  Saint  Louis, 
rose  to  17  feet  1  inch  the  6th,  fell  to  15  feet  9  inches  the  9th,  rose  to  22  feet  10  inches 
by  the  12th,  and  then  fell  to  its  minimum  near  close  of  month.  At  Cairo,  fell  from  3'^ 
feet  the  5th  to  30  feet  llth,  rose  to  35  feet  9  inches  by  17th,  and  then  fell  to  its  mini- 
ninm.  At  Memphis,  rose  frouj  26  feet  the  1st  to  26  feet  11  inches  the  8th,  fell  Ui  25 
feet  5  inches  the  13th,  rose  to  28  feet  8  inches  the  20th,  and  afterwards  fell.  At  He- 
lena, oscillated  between  35  feet  6  inches  the  14th  and  37  feet  11  inches  (within  2  feet 
of  the  danger-line)  on  the  22d,  and  then  fell  to  near  27  feet  the  31st.  At  Vioksburg, 
steadily  rose  from  Ist  to  25th,  remained  stationary  to  the  28th,  and  fell  to  40  feet  6 
inches  by  31st.     At  New  Orleans  the  changes  were  very  gradual. 

Ice  in  rivers  and  harbors. — The  following  items  will  serve  to  show  the  condition  of 
the  rivers  and  harbors  in  this  respect:  The  Missouri — Bismarck,  3d  to  5th,  ice  soft ; 
6th,  breaking  up,  teams  broke  through ;  8th,  ice  moving  ;  llth,  river  rising ;  16th,  ice 
commenced  running  out;  17th,  clear;  18th,  floating  ice;  19tb,  clear;  20th,  naviga- 
tidn  opened.  Fort  Rice,  Dakota  Territory,  10th,  main  channel  filled  with  broken  ice ; 
12th,  ice  moving;  15th,  clear.  Leavenworth,  27th,  first  boat  passed  up  river.  Red 
River  of  the  North — Pembina,  llth,  ice  covered  with  water,  crossing  unsafe;  14th, 
breaking  up;  15th,  moving  out;  16th,  clear;  17th,  full  of  floating  ice;  18th,  clear, 
navigation  opened  ;  22d,  first  steamer  arrived.  Up]>er  Mississippi — Saint  Paul,  Ist  to 
4th,  river  open,  thin  floating  ice ;  Dubuque,  10th,  first  steamer  from  below  arrivinl ; 
Davenport,  9th,  navigation  o])eiied  ;  Keokuk,  8th,  first  boat  left  for  Saint  Paul.  U]>- 
per  Lakes — Duluth,  17th,  first  arrival;  19th,  first  departure.  Escanaba,  5th,  ice 
niove4l  from  aroiind  docks,  navigation  opened;  16th,  ice  cleared  ont  of  bay.  North- 
port,  5th,  shore-ice  left  bay;  20th,  first  steamer  arrived.  Grand  Haven,  15th,  **no  ice 
in  straits  to  prevent  vessels  passing  through*"  finrt  steamer  arrived.  Alpena,  Thunder 
Bay  River  frozen  over  until  3d ;  4th  to  6th,  ice  in  river  breaking  up ;  7tli,  clear  ;  10th, 
first  boat  arrived.  Saginaw  Bay,  Lake  Huron,  5th,  ice  moved  out.  Georgian  Bay 
and  Lake  Huron — 8th,  perfectly  jfree  of  ice ;  navigation  partly  opened  at  Owen  Sound, 
Georgian  Bay.  Detroit,  7th  to  8th,  floating  ice.  Port  Huron,  24th,  lake  navigation 
commenced.  Lower  Lakes — Cleveland,  1st,  ice  broken  up  on  lake ;  20th,  navigation 
opened.  Bufi'alo,  1st,  harljor  and  lake  entirely  free  from  ice ;  16th,  navigation  opened. 
Oswego,  9th,  first  vessel  arrived.  Saint  Lawrence  River,  10th,  free  of  ice  from  the 
lake  to  Ogdensburg.  Hudson  River — Albany,  5th,  ice  moving ;  6th,  floating  ice  at 
Rhinebeck,  Barrytown,  German  town,  Cntskill  to  Stockport-,  and  slight  gorjjes  in>m 
Stockport  to  Scho<lack ;  9th,  open  from  Albany  to  New  York ;  14th,  Albany,  first  boat 
from  New  York  arrived ;  24th,  shore-ice  formed,  bays  and  coves  frozen  over.  Penobscot 
River,  Maine,  Pith,  ice  out  of  river  as  far  as  the  Narrows.  Saint  Croix  River,  Maine, 
15th,  navigation  -opened  as  fur  as  Calais.  Kennebec  River,  Maine,  16th,  ice-jam  at 
lower  end  of  Swan  Island  broke,  opening  navigation  to  Augusta  nearly  a  month  ear- 
lier than  usual.  Sebago  Lake,  Maine,  3l8t,  lower  bay  still  covered  with  ice.  Mount 
Desert,  Maine,  13th,  ice  out  of  harbor.  19th,  Pennsylvania  Canal,  Pennsylvania, 
opened  ;  Delaware  and  Raritan  Canal,  New  Jewey,  opened. 

ATMOSPHERIC  ELECTRICITY. 

Thunder-storms. — Ist,  Kansas,  Tennessee,  Illinois,  Arkansas,  Texas ;  2d,  Kentucky', 
Georgia,  Illinois,  Indiana,  North  Carolina,  Tennessee ;  3(1,  Virginia,  Mar>'lancl,  Mas- 
sachusetts, Connecticut,  Delaware,  Florida,  Indiana,  New  Jersey,  New  York,  Penn- 
sylvania; 4th,  Massachusetts;  6th,  Texas,  Iowa.  Missouri,  Indiana,  Michigan,  Illi- 
nois, Kansas,  Ohio,  Wisconsin ;  7th,  Minnesota,  Mississippi,  Pennsylvania,  New  Jer- 
sey, Virginia,  Rhode  Island,  Connecticut,  Dakota,  N^^w  York,  Kansas,  Maryland, 
Massachusetts,  Weut  Virginia;  8th,  Indian  Territory,  Nebraska,  Dakota,  Minnesota, 
Texas,  Illinois,  Iowa,  Kansas,  Missouri,  Wisconsin ;  9th,  Texas,  Alabama,  Louisiana, 
Tennessee,  Arkansas,  Delaware,  Iowa,  Mississippi,  Missouri ;   10th,  Florida,  Alabama, 
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Maryland,  MasRaclinsetts,  Pennsylvania ;  11th,  Indian  Territory,  Kansas,  Alabama, 
West  Virginia,  Tennessee,  Pennsylvania,  Floricla,  Virginia,  Mar>'land,  Georgia,  Iowa, 
Kentucky,  Missouri,  Nebraska,  New  York^  Ohio,  West  Virginia ;  12th,  Alabama,  Iowa, 
Missouri,  Ohio,  West  Virginia,  Kentucky,  Illinois,  Virginia,  Pennsylvania,  New  York, 
New  Jersey,  Maryland,  Delaware,  Florida,  Georgia,  Indiana,  North  Carolina,  South 
Carolina,  Tennessee;  13th,  Virginia,  Pennsvlvania,  New  Jersey,  New  York,  Florida, 
Indiana,  Maryland,  Ohio ;  14th,  Pennsylvania,  New  Jersey ;  15th,  Texas ;  16th,  Mich- 
igan, Ohio,  Texas ;  17th,  Florida ;  18th,  New  Mexico,  California ;  19th,  Kansas,  Da- 
kota ;  20th,  Kansas,  Nebraska,  Iowa,  Dakota ;  21st,  Indian  Territory,  Nevada,  Dakota, 
Illinois,  Iowa ;  22d,  Texas ;  23d,  Michigan^  Ohio,  Indiana,  Illinois ;  24th,  California, 
West  Virginia,  Ohio,  Pennsylvania,  Virginia,  New  Jersey,  Delaware,  Indiana,  Iowa, 
Maryland,  New  York ;  25thj  Idaho ;  26th,  Nebraska,  California,  Texas,  Ohio,  Michi- 
gan, Kansas,  Indiana ;  27th,  Texas,  Louisiana,  Mississippi,  Alabama,  Missouri,  Michi- 
gan, Ohio,  New  York,  Pennsylvania,  Arkansas,  Flonaa,  Illinois,  Indiana,  Kansas, 
Massachusetts,  North  Carolina,  Tennessee ;  28th,  Utah,  Florida,  Tennessee,  Georgia, 
South  Carolina,  North  Carolina,  Virginia,  Maryland,  Maine,  Indiana,  Massachusetts, 
Missouri,  Pennsylvania;  29th,  Indian  Territory,*  Illinois,  Kansas,  Missouri,  Texas,  West 
Virginia;  30th,  Alabama,  Florida,  Tennessee,  Ohio,  Kentucky,  Indian  Territory, 
Georgia,  Louisiana,  Maryland,  Texas,  Went  Virginia ;  31st,  Texa«,  Mississippi,  West 
Virginia,  Pennsylvania,  Florida,  Georgia,  I^uisiana,  Ohio,  Virginia. 

Jiirofa*.-- Pembina,  Dak.^  3d  and  &d;  Newburj',  Vt.,  29th;  Kensico,  N.  Y.,  17th; 
Starkey,  N.  Y.,  5th ;  Coalville,  Utah,  3d;  Judsonia,  Ark.,  8th;  Vevav,  Ind.,  2Uth ; 
Cresco^  Iowa,  27th ;  Iowa  City,  Ist,  12th,  2:M,  27th,  28th ;  Woodstock,  Md.,  6th,  Slst, 
22d,  2bth,  28th.  On  Pike's  Peak,  the  electricity  was  int^mse,  and  int^rferwl  with  the 
working  of  wires  on  the  6th  and  26th ;  North  Platte,  strong,  8th ;  8anta  F6,  interfered 
vfith  the  working  of  telegraph  lines  north  and  south,  18th  and  26th. 

Magnetic  phenotnena, — Prof.  G.  Hinrichs,  Iowa  City,  Iowa,  reporta  the  average 
diurnal  magnetic  range  in  declination  as  6.6  minutes. 

OPTICAL  PHENOMENA. 

Solar  halos, — Ist,  Illinois,  Indiana,  Michigan,  New  York,  Ohio,  Pennsylvania,  Wis- 
consin, Georgia;  2d,  Connecticut,  Maine^  New  Hampshire,  New  York,  Vermont,  Flor- 
ida, Georgia,  Rhode  Island,  North  Carolina ;  3d,  California  ;  4th,  Ohio ;  5th,  Illinois, 
Indiana,  Iowa,  Kansas,  Michigan,  Wisconsin,  Ohio,  Geonria ;  6th,  Illinois,  Indiana, 
Iowa,  Maine,  Mar>']and,  Massachusetts,  Michigan,  New  Hampshire,  New  York,  Vir- 
ginia, New  Mexico,*  Rhode  Island,  Vermont,  Conne<!ticut ;  7th,  Delaware,  Illinois,  Iowa, 
Ohio,  Texas,  Georgia,  North  Carolina^  Rhode  Island ;  8th,  Indiana,  Ohio,  Michigan, 
Georgia,  South  Carolina;  9th,  Illinois,  Indiana,  Ohio,  Kentucky,  Georgia,  Maine; 
10th,  Iowa,  Ohio,  New  Mexico,  Michigan,  Maine ;  11th,  Illinois,  Iowa,  Maine,  Nebraska, 
Ohio,  Wisconsin,  South  Carolina,  Vermont, New  Hamxmhire  ;  12th,  Iowa,  Ohio,  Maine; 
13th,  Florida,  South  Carolina;  14th,  Ohio,  Michigan,  Connecticut,  North  Carolina; 
15th,  Iowa,  Mississippi,  Nebraska,  New  York,  Pennsylvania,  California,  Louisiana, 
Michigan,  South  Carolina;  16th,  Mississippi,  Ohio, ' California,  Texas,  Louisiana, 
South  Carolina,  Georgia ;  17th,  Maiifr,  New  York,  Vermont,  Colorado,  Louisiana, 
Florida,  South  Carolina j  18th,  Ohio,  Colorado;  19th,  California,  Louisiana;  20th, 
Illinois,  Iowa,  Mississippi,  Wisconsin,  Louisiana ;  21st,  Connecticut,  Mississippi,  New 
Hampshire,  New  York,  Ohio,  Pennsylvania,  South  Carolina,  North  Carolina,  Rhode 
Island ;  28d,  Colorado,  South  Carolina ;  23d,  Connecticut,  New  Jersey,  Ohio,  Califor- 
nia, Rhode  Island,  Vermont ;  24th,  Connecticut,  Ohio,  South  Carolina,  Maine ;  25th, 
Connecticut,  New  Mexico;  26th,  New  York,  Ohio,  California;  27th,  Minnesota,  Mich- 
igan, Ohio,  North  Carolina;  28th,  Iowa,  Michigan;  29th,  Illinois,  Indiana,  Ohio, 
Kentucky ;  30th,  New  York,  South  Carolina,  Georgia,  North  Carolina,  Virginia ;  Slst, 
California,  Iowa,  New  Hampshire,  New  York,  Vermont. 

Mirage, — Morristown,  Dak.,  31st ;  Olivet,  Dak.,  24th,  25th;  New  London,  Conn., 
21st. 

MISCELLANEOUS  PHENOMENA. 

Botanical, —Alahskma:  in  bloom,  17th,  quince* and  dogwood;  11th,  sloes  and  wild 
plums;  12th,  buckeye;  20th,  honeysuckle;  25th,  may-apple;  24th,  snowdrops;  20th 
to  30th,  apple  and  pears;  2l8t,  fish  poison;  16th,  peach,  apricot,  and  plum ;  in  leaf, 
10th,  quince  tree ;  8th,  poplar  and  tulip  trees.  California :  Visalia,  in  bloom,  2d, 
apple ;  3d,  plum.  Connecticut :  in  bloom,  16th,  white  maple  ;  in  leaf,  19th,  sycamon) 
aud  elm  ;  15th,  willow  :  budding,  6th,  tiowers ;  8th,  spirea ;  19th,  cherry ;  20th,  apple 
and  pear ;  24th,  tiger-lilies  and  lilies  of  the  valley  sprouting.  Arkansas :  in  bloom, 
15th,  red-bud  trees;  6th,  apricotii;  18th,  dogwood ;  22d,  lila<!s;  25th,  sweet  gum: 
26th,  buckeye ;  in  leaf,  16th,  black  aud  red  oak.  Dakota :  Olivet,  Ist,  grass  and 
weeds  sprouting.    Pembina,   24th,  willows  in  bloom,  graas  sprouting.     Florida:  in 


7th,  a^h  aud  elm  ;  in  leaf,  11th,  gtioseberry ;  budding,  8th,  peoniea,  gooseberries,  rose 
bush^  lilac,  and  crab-apple ;  sprouting,  6th,  grass  and  rhubarb.    Indiana :  in  bloom, 
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Ist,  daffodils ;  12th  and  19th,  peach :  8th,  pansies ;  14th,  violets ;  12th,  iris,  lilac,  and 
hyacinth;  10th,  spinage  gathered;  bndding,  8th,  peach.  Iowa:  in  bloom, 23d,  26th, 
and  3l8ty  peach ;  llth,  maple  and  ehn  ;  16th,  liverwort,  wild  flowers,  and  hazel  brush; 
2l8t,  Cottonwood  and  box  elder;  14th,  poplars;  18th,  myrtle;  24th,  June  cherries; 
31st,  Sil>erian  crab-apple ;  in  leaf,  8th,  plum ;  31st,  apple ;  budding,  9th,  maple  and 
lilac ;  sprouting,  8th,  grass  and  leeks ;  24th,  wheat ;  31st,  grass  suflicient  for  pasture. 
Indian  Territory :  Fort  Sill,  in  bloom,  5th,  peach.  Idaho  Territory :  Boi«e  City,  in 
bloom,  20th,  plum  and  cherry  ;  22d,  peach.  Kansas:  in  bloom,  9th,  11th,  19th  to  21st, 
peach;  25th,  wild  plum  and  judas  tree;  16th,  tulips  and  ivy:  13th,  maples;  15th, 
violets;  20th,  plums;  26th,  red  buiih;  27 tn  and  30th,  apples;  in  leaf,  5th,  raspberries; 
14th,  lilacs ;  2^  apples ;  Slst,  pear,  peach,  and  forest  trees ;  22d,  crab-apple ;  19th, 
rose  and  vine ;  budding,  6th,  maples ;  sprouting,  31st,  corn  and  oats ;  14tn,  prairie- 
grass.  Louisiana :  in  bloom,  16th,  orange  trees.  Maine :  28th,  mayflowers  tirst  gath- 
ered. Maryland :  in  bloom,  24th,  peach ;  14th,  forsy  thia ;  17th,  plum  ;  24th,  cherry ; 
7th,  crocus'and  ueri winkle;  in  lea!^  11th,  weeping  willow;  budding,  8th,  alder.  Mas- 
sachusetts: in  bloom,  1st,  skunk  cabbage;  13th  and  14th,  crocus;  23d,pansies;  10th, 
Tiolets;  in  leaf,  23<l,  lilac  and syringa;  budding,  Tith,  willow.  Mississippi:  in  bloom. 
Ist,  pitch  pine;  5th,  sweet-gum,  evergreen,  cherry,  yellow  woodbine,  tind  red  maple; 
6th,  violets,  spider- wort,  and  whortleberry;  3d,  post  oak,  red  oak,  and  plum;  dth, 
dewberry,  red  woodbine,  sassafras  and  judas  tree;  10th,  flag-lily;  12th,  papaw;  13th, 
spirea,  dowering  almond  and  verbena :  16th,  white  oak,  mack-jack  oak,  iron-wood, 
crab-apple,  dogwood,  boxakler,  and  live  oak :  17th,  beech,  wild  cherry,  and  long-' 
leaf  pine;  2l8t,  azalia  and  apple;  27th,  petunias,  begonias,  rost^s,  sweet  william.  and 
blackberry;  3l8t,  black  locust;  in  leaf,  0th,  poplar;  12th,  china  tree;  30th^  all  forest 
trees  in  full  leaf.  Michigan :  in  bloom,  13th,  polyanthus ;  19th,  maple.  Missouri :  in 
bloom,  1st,  hazel ;  10th,  13th,  20th,  and22d,  peach ;  8th,  elm  and  maple  ;  18th,  service- 
berry;  I9th,  crocus  and  apricot;  21st,  bridal-wreath ;  28th,  flowering  almond ;  in  leaf, 
^h,  rose  and  lilac ;  7tli,  gooseberry  and  raspberry ;  14tb,  clematis ;  24th,  morello- 
cluny  tree  and  cherry;  22d,  Siberian  crab-apple;  27th,  pear  and  plum;  budding,  2d, 
honeysuckle ;  sprouting,  2d,  alder ;  6th,  violets ;  10th,  gra«  green  and  growing  finely ; 
28th,  wheat  twenty-two  inches  high.  Nebraska :  in  bloom,  20th,  25th,  31st,  peach ; 
8th,  maple ;  20th,  cottonwood ;  23d,  apricot ;  26th,  gooseberry.  Nevada :  Winnemucca, 
23d,  grauis  growing,  sage  brush  m  leaf.  New  Mexico :  Santa  F6,  25th,  trees  bndding, 
^^rass  sprouting.  New  Jersey:  in  bloom,  17  th,  forsy  thia;  19th,  japan  quince;  27th, 
peach  and  maple;  9th,  blue-bells  and  lilies:  in  leaf,  17th,  lilac;  31st,  grass  forward, 
and  wheat  in  excellent  condition.  New  Yoik :  in  bloom,  12th,  soft  maple ;  16th,  May 
flowers;  15th,  dandelions;  budding,  29th,  lilac;  8th,  wild  onions  and  grass  growing; 
31st,  wheat  looks  very  well.  North  Carolina :  in  bloom,  4th  and  27th,  peach ;  3d, 
apricot;  budding,  3d,  peach.  Ohio:  in  bloom,  20th,  peach;  9th,  maple;  8th,  crocus 
and  snowdrops;  14th,  violets;  28th,  cherry;  10th,  elm;  budding,  9th,  lilac;  11th, 
srass  growing;  27th,  wheat  looking  very  well.  Pennsylvania  :  in  bloom,  7th,  maples; 
31st,  peach  and  apricot;  31st,  wheat  looking  well.  South  Carolina:  in  bloom,  1st, 
peach;  I3th,  oak.  Tennessee:  in  bloom,  5th,  wild  flowers;  11th,  plum;  14th,  peach; 
Memphis,  31st,  vegetation  much  advanced.  Texas:  in  bloom,  12th,  roses;  in  leaf,  16th, 
live  oak ;  31st,  wheat  and  oats  look  well,  com  sprouting.  Utah  :  Salt  Lake  City,  in 
bloom,  24th,  apricot;  28th,  peach.  Virginia:  in  bloom,  13th,  14th,  15th,  23d  and  27th, 
peach;  10th,  apricot:  15th,  cherry;  20th,  plum;  22d,  forsy  thia;  11th,  liverwort;  10th, 
strawberries;  in  lea^  22d,  willow  and  crab  apple;  27th, 'gooseberry  and  c^uince;  bud- 
ding, 26th,  Canada  snake  root :  12th,  grass  growing  finely.  West  Virginia :  Moigan- 
town,  in  bloom,  17th,  carter  flowers ;  19th,  peach ;  in  leaf,  17th,  rose  bnshes ;  18th, 
jessamine;  12th,  gooseberry ;  12lh,  apple  trees  in  full  bud.  Wisconsin :  in  bloom, 
31st,  elm,  white  maple,  alder,  willow,  lombard  poplar,  liverwort,  and  blood  root ; 
bndding,  3lst,  crab-apple,  lilac,  and  currant. 

Birds, — Blackbirds  :  Fort  Pembina,  Dak.,  20th ;  Sonthington,  Conn.,  4th ;  Saint  Mary*8 
Home,  Ind.,  4th ;  Montteello,  Iowa,  13th ;  Vail,  Iowa,  6th;  Creswell,  Kans.,  24th;  Corn- 
ish, Me., 29th;  Standish,  Me.,  2'id;  Waltham,  Mass.,  5th;  Oregon,  Me.,  18th;  Genoa, 
Nebr., 9th;  Waterburg,N.Y., 29th;  Palermo, N.Y., 6th;  Contoocookville,N.H.,22d;  Lin- 
den,N.  /.,  lOth;  Starkcy,  N.  Y.,  13th.  Bluejays  :  Detroit,  Mich.,  2d.  Bluebirds:  Fort 
Wayne,  Mich.,  6th;  Mount  Sterling,  111.,  1st;  Tabor, Iowa,  almost  daily;  Boonsboro% 
Iowa,  throughout  month;  Milfoid,  Ind.,  1st;  Cornish,  Me.,  9th;  Rowe,  Mass.,  10th; 
Waltham,  Massw,  1st;  New  Bedford,  Mass.,  !)Oth  ;  Northport,  Mich.,  11th ;  Minneapolis, 
Minn.,  6th;  Palermo,  N.  Y.,  3d;  Auburn,  N.  H.,  7th;  Dunbart-on,  N.  H.,  Ist;  Water- 
hiirg,  N.  Y.,  7th;  Coalville,  Utah,  20th;  Woodstock,  Vt.,  7th ;  Madison,  Wis.,  4th. 
Thrush:  Urbaaa,  Ohio,  30th.  Bsbins:  Southington,  Conn.,  6th;  Hennepin,  III.,  4th; 
Montlcelln,  Iowa,  7th ;  Tabor,  Iowa,  almost  daily ;  Boonsboro',  Iowa,  throughout 
month ;  Vail,  Iowa,  27th  ;  Afboo,  Iowa,  14th ;  Cornish,  Me.,  20th ;  West  Waterville, 
Me.,  20th;  Standish,  Me.,  10th ;  Rowe,  Mass.^  10th  ;  Waltham,  Mass.,  15th ;  New  Bed- 
ford, Mass.,  8th;  Fall  River,  Mass.,  10th,  in  great  numbers;  Detroit,  Mich.,  1st; 
Northport,  Mich.,  10th;  Minneapolis,  Minn.,  21st;  Norfolk,  Nebr.,  lltli;  Plattsmouth, 
Nebr.,  1st;  AuburI^  N.  H.,  9th;  Dun  barton,  N.  H.,  9th;  Linden,  N.  J.,  6th;  Wat«r- 
hiag,  N.  Y.,  7th;  flushing,  N.  Y.,  1st;  Chambersburg,  Pa.,  4th;  West  Charlotte,  Vt., 
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17th;  Coalville,  Utah,  2l8t;  Woodstock,  Vt.,  8th;  Lynchburg,  Va.,  1st;  Ashland, 
Wis.,  20th;  Rocky  Run,  Wis.,  3d;  Madison,  Wis.,  Ist;  New  London,  Conn.,  8th. 
Geeae:  Fort  Hartsuff,  Nebr.,  18th;  Judsonia,  Ark.,  27th,  28th,  29th:  Southington, 
Conn.,  10th,  16th,  30th;  Morristown,  Dak.,  Ist;  Quitman,  Ga.,  Istj  Kiley,  111.,  1st, 
2d ;  Mount  Sterling,  111.,  Ist ;  Laconia,  Ind.^  2d ;  Saint  Mary's  Home.  Ind.,  4th;  Monti- 
cello,  Iowa,  5th  ;  Tabor,  Iowa,  almost  daily ;  Boonsboro',  Iowa,  throughout  month  ; 
Creswell,  Kans.,  20th,  27th,  28th;  West  Waterville,  Me.,  25th;  Standish,  Me.,  4th; 
Mount  Desert,  Me.,  7th  ;  Oregon,  Mo.,  6th;  Genoa,  Nebr.,  16th;  Litchfield,  Mich.,  3d 
and  4th;  Frankford,  Mo.,  4th;  Norfolk,  Nebr.,  20th;  Palermo,  N.  Y.,  3d;  Auburn,  N. 
H.,  28th;  Catawissa,  Pa.,  17th.  Dvcks:  Olivet,  Dak.,  Ist;  Mount  Sterling,  111.,  8th, 
20th ;  Monticello,  Iowa,  JSth ;  Tabor,  Iowa,  almost  daily ;  Boonsboro*,  Iowa,  through- 
out month ;  Standish,  Me.,  4th ;  Frankford,  Mo.,  2d ;  Rocky  Run,  Wis.,  4th.  Swallows : 
Fayette,  Miss.,  30th;  Prospect  Hill,  Va.,  I9th.  Cedarhirds:  Prospect  Hill,  Va.,  18th. 
Meadow  Larks:  Fort  Pembina,  Dak.,  29th;  Mount  Sterling,  Hi.,  2l8t;  Monticello, 
Iowa,  4th;  Vail,  Iowa,  11th;  Milfoi-d,  Ind.,  7th;  Afton,  Iowa,  14th;  Empire  City, 
Kans.,  4th;  Norfolk,  Nebr.,  14th;  Genoa,  Nebr.,  6th;  Contoocookville,  N.  H.,  29th; 
Urbana,  Ohio,  19th.  Jtedbirds:  Houston,  IHa.,  8th;  Cornish,  Me.,  29th;  Somerset, 
Mass.,  7th;  Waterburg,  N.  Y.,  29th;  Starkey,  N.  Y.,  16th;  New  London,  Conn.,  Hth. 
Woodpeckers:  Cre«well,  Kans.,  23d  ;  Starkey,  N.  Y.,  2i8th.  Onprey :  Prospect  Hill,  Va,, 
2tM.  Cranes:  Houston,  Fla.,  7th;  Tabor,  Iowa,  almost  daily;  Vail,  Iowa,  31st;  Em- 
pire City,  Kans.,  7th;  Baxter  Springs,  Kans.,  5th;  Genoa^  Nebr.,  22d;  Belmont  Farm, 
Tex.,  18th.  Sparrmcs:  Monticello,  Iowa,  10th;  Cornish,  Me.,  16th;  Standish,  Me., 
10th;  Rowe,  Mass.,  10th;  Waltham,  Mass.,  13th;  Somerset,  Mass.,  19th;  Oregon,  Mo., 
11th;  Contoocookville,  N.  H.,  22d;  Waterburg,  N.  Y.,  8th;  Ringgold,  Ohio,  26th; 
Chambersburg,  Pa.,  4th;  Woodstock,  Vt.,  13th.  Hummingbirds:  Fayette,  Miss.,  ^th; 
Brookhaven,  Miss.,  24th;  Starkey,  N.  Y.,  30th.  Pigeons:  Northport,  Mich.,  7th  and 
8th,  numei-ous.  Bobolinks:  Chambersburg,  Pa.,  2d.  Oriole:  Strafford,  Vt.,  18th. 
J*h4;bes :  Starkey,  N.Y.,  11th;  West  Charlotte,  Vt.,  31st.  Chickadees :  Starkev,  N.Y.,  16th. 
Prairie  Chickens:  Olivet,  Dak.,  .5th;  Creswell,  Kans.,  9th.  W hippoorwills :  Forsyth, 
Ga.,  20th;  Milford,  Ind.,  12th;  Brookhaven,  Miss.,  19th.  Killdeers :  Creswell,  Kans., 
12th;  Norfolk,  Nebr.,  8th;  Palermo,  N.  Y.,28th;  Bellefontaiue,  Ohio,  10th;  Bloom- 
lield,  Wis.,  10th.  Nightingale :  Fayette,  Miss.,  28th.  Mockingbirds :  Judsonia,  Ark., 
7th;  Brookhaven,  Miss.,  28th.  Wrens:  Chambersburg,  Pa.,  30th.  Martins:  Houston, 
Fla.,  4th;  Laconia,  Ind.,  17th;  Stanley,  Kans.,  30th;  New  Market,  Md.,  16th;  Lebanon, 
Mo.,  28th ;  Ringgold,  Ohio,  28th ;  Chainlwrsburg,  Pa.,  29th.     Owls  :  Oregon,  Mo.,  12th. 

Earthquakes.— <>n  the  rith,  at  Columbus,  Ky.,  4  a.  m.,  severe  shock,  overturning 
furniture,  &c. ;  a  portion  of  the  bank  of  Missisisippi  River  cave<l  in;  rumbling  lasted 
a  few  seconds.  12th,  Milford,  Vt.,  two  shocks.  17th,  Saint  Thomas,  Lower  CaTifomia, 
two  sharp  shocks.     18th,  Tacoma,  Wash.,  6.30  a.  m.,  shock  plainlv  felt. 

Sun  spots. — ^The  following  observations,  made  by  Mr.  D.  P.  Todd,  have  been  kindly 
communicated  by  Rear- Admiral  John  Rodgers,  U.  S.  N.,  Superintendent  of  the  United 
States  Naval  Observatory : 
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Prof.  G.  Hinrichs,  at  Iowa  City,  Iowa,  reports  none  on  the  Ist,  6th,  18th,  19th 
(Tcloody),  20th,  23d,  24th,  25th,  26th,  28th,  and  3l8t;  one  j?ronp  of  four  spots  on  the 
4th;  one  group  of  two  spots  the  8th  and  11th;  one  group  of  six  spots  the  12th. 

United  iStales  Signal-Service  telegrapk-Hnes. — Sergeant  Belville,  in  charge  of  station  at 
Cape  Lookout,  N.  C,  reported  that,  on  March  21,  the  United  States  revenue  steamer 
Schuyler  Colfax  anchored  off  the  station,  and^  by  means  of  the  International  Code  of 
Signals,  asked  for  and  obtained  the  weather  indications.  This  is  believed  to  be  the 
first  instance  in  which  such  information  has  been  called  for  and  received  from  a  United 
States  Signal-Service  station.  At  7.35  a.  m.,  March  25,  Private  William  Bolton,  in 
charge  of  the  "  Flying  Signal  Station '*  at  Life-Saving  Station  No.  3,  about  twenty-live 
miles  south  of  Cape  Henry,  informed  the  Chief  Signal-Officer  by  telegraph  that  the 
Austrian  brigantine  Nipoli  went  ashore  early  that  morning  about  two  miles  north  of 
his  station,  and  that  he  had  proceeded  to  and  opened  a  telegraph-station  at  the  scene 
of  the  disaster.  Notice  was  at  once  teleju^raphed  to  the  Coast  Wrecking  Company, 
United  States  revenue  cutter,  Seaman's  Aid  Society,  &c.,  at  Norfolk,  Va.,  and  to  the 
United  States  revenue  cutter  Hamilton,  at  Delaware  Breakwater,  Delaware.  The 
Coast  Wrecking  Company's  steamer  Rescue  left  Norfolk  at  9.15  a.  m.  and  reached  the 
strande<l  vessel  at  2  p.  m.  same  day.  The  United  States  revenue  cutter  Hamilton 
arrived  there  at  6  a.  m.  of  the  26th.  Owing  to  the  prompt  action  of  Private  Bolton, 
and  the  Immediate  transmittal  of  said  information  to  the  proper  authorities,  the  ves- 
sel was  saved,  having  been  gotten  off  at  4  p.  m.  of  the  28th.  The  following  letter  in 
the  case  is  published: 

War  Department, 
Office  of  the  Chief  Signal-Officer, 

WMhingUmj  D,  C,  March  29,  1878. 

Sir:  The  Chief  Signal-Officer  takes  pleasure  in  commending  the  alacrity  and  energy 
displayed  by  you  at  the  time  of  the  wreck  of  the  Nipoli.  This  is  the  first  instance  in 
which  the  wreck  of  a  vessel  has  been  reported  by  telegraph  from  the  scene  of  wreck  in 
advance  of  the  arrival  of  the  life-boat. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

ALBERT  J.  MYER. 
Brigadier-General  {^Brevet  Assigned)^  Chief  Signal-Officer  of  the  Army, 

Private  WnxiAM  Bolton, 

Signal  SerHcet  U.  S,  Army,  in  charge  of 

Flying  Station  at  Life-Saving  Station  No.  3, 

Van  Slack's  Landing,  Currituck  County,  North  Carolina, 

Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brigadier-General  (Brevet  Assigned),  Chief  Signal  Officer,  U.  S.  A, 
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introduction. 

In  compiling  the  present  review  the  following  data,  received  up  to  May  13,  have 
been  made  use  of,  viz:  The  regular  tri-daily  weather  charts,  containing  the  data  of 
simultaneous  observations  taken  at  one  hundred  and  thirty  Signal-Service  stations 
and  twelve  Canadian  stations,  as  telegraphed  to  this  office;  monthly  journals  and 
means,  one  hundred  and  three  and  one  hundred  and  twenty-nine,  respectively,  from 
the  former,  and  monthly  means  from  thirteen  of  the  latter;  reports  from  twenty-five 
Signal-Service  sunset  stations;  two  hundred  and  thirty-seven  monthly  registers  from 
voluntary  observers ;  forty-nine  monthly  registera  from  United  States  Army  post  sur- 
geons; marine  records;  international  simuuaneous  observations;  monthly  reports  of 
the  weather  services  of  the  States  of  Iowa  and  Missouri ;  reliable  newspaper  extracts ; 
special  reports. 

BAROMETRIC   PRESSURE. 

Upon  Chart  No.  II  is  shown  the  general  distribution  of  the  atmospheric  pressure  for 
the  mouth  by  the  isobaric  lines.  Compared  with  the  means  for  April  of  previous 
years,  the  pressure  for  the  present  month  averages  decidedly  lower,  especially  in  the 
Northwest. 

The  local  barometric  ranges,  as  reduced  to  sea-level,  for  the  month,  vary  as  follows: 
New  England,  from  1.00  inch  on  Mount  Washington  to  1.26  at  Eastport.    Middle  At- 
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lantic  States,  0.80  at  Lynchburg  to  1.09  at  Sandy  Hook.  Lower  Lake  region,  0.81  at 
Cleveland  to  0.91  at  Oswego  and  Toledo.  Upper  Lake  region,  0.87  at  Chicago  to  1.35 
at  Duluth.  Upper  Mississippi  Valley,  0.82  at  Saint  Louis  to  1.29  at  Saint  Paul.  Mis- 
souri Valley,  0.84  at  Bismarck  to  1.19  at  Yankton.  Red  River  of  the  North  Valley, 
1.96  at  Pembina  to  1.28  at  Breckenridge.  Plains  of  Nebraska  and  Kansas,  1.21  at 
Dodge  City  to  1.47  at  North  Platte.  Rocky  Mountain  region,  0.80  at  Cheyenne  to  0.99 
at  Deadwood.  Between  Rocky  Mountains  and  Pacific  States,  0.50  at  Yuma  to  0.75 
at  Salt  Lake  City  and  0.92  at  Winnemucca,  Nev.  California,  0.31  at  Campo  to  0.66 
at  Red  Bluff.  Texas,  0.76  at  Indianola  to  1.00  at  Fort  Concho.  Ohio  Valley  and  Ten- 
nessee, 0.62  at  Nashville  to  0.77  at  Pittsburg.  South  Atlantic  States,  0.65  at  Jackson- 
ville to  0.93  at  Cape  Lookout.  Gulf  States,  0.52  at  Mobile  to  0.80  at  Shreveport  and 
0.46  at  Key  West. 

Areas  of  hi^h  jtrenure. — Seven  are  described.    None  of  these  have  been  decided. 

No.  I. — This  IS  a  continuation  of  the  high-pressure  area  spoken  of  in  the  March  re- 
view as  No.  X.  1st,  it  covered  the  country  Irom  Oregon  to  the  Missouri  Valley  with 
cold  and  generally  clear  weather;  a.  m.  barometer  at  Virginia  City  0.26  inch  above 
normal,  and  lake's  Peak  minimum  temperature  3^  Fah.  2d,  was  central  in  Montana, 
but  with  slightly  diminished  pressure.  3d,  it  moved  eastward  into  the  region  between 
the  Rocky  Mountains  and  Missouri  River,  with  diminished  pressure.  4th,  p.  m.  ba- 
rometer at  Santa  F^  0.13,  and  midnight  at  Corsicana,  Tex.,  0.16,  above  normals.  Sth, 
central  in  New  Mexico,  after  which  it  was  dissipated. 

No.  II  gradually  formed  between  storms  I  and  II  on  the  7th.  8th,  morning,  it 
reached  from  the  Lower  Lakes  to  the  North  Carolina  coast,  with  freezing  tempera- 
tures from  Northeastern  New  England  northward;  midnight,  central  in  the  I^wer 
Saint  Lawrence  Valley.  9th,  a.  m.  barometer  at  Eastport  0.38  above  normal,  sod 
temperature  below  freezing  from  Nova  Scotia  and  Northern  Maine  northward.  lOth, 
a.  m.,  central  on  the  New  England  coast,  and  then  disappeared  to  the  eastward,  in 
advance  of  storm  III. 

No.  Ill  appeared  in  Oregon  on  the  6th,  where  the  pressure  gradually  increased  nntil 
it  reached  its  maximum,  0.17  above  normal,  a.  m.,  of  the  9th.  The  latter  morning  it 
extended  southeastward  over  Utah,  and  the  temperature  fell  below  freezing  firom 
Montana  and  Eastern  Oregon  to  Nevada.  10th,  morning  minimum  temperatures  below 
freezing  from  Nevada,  Utah,  and  New  Mexico  northward;  — 19^  on  Pike's  Peak.  The 
pressure  increased  toward  lexas.  11th,  it  disappeared  over  the  country  from  Arizona 
to  Texas,  apparently  to  the  southward,  also  eastward  over  the  Gulf  States. 

No.  IV. — This  high-pressure  area  was  central,  morning  of  the  14th,  north  of  the 
Upper  Lakes,  with  freezing  temperatures  in  Northern  Michigan.  15th,  a.  m.  barome- 
ter at  Marquette  0.20  above  normal.  During  the  day  it  extended  southeastward  over 
New  England.  16th,  a.  m.  barometers  at  Marquette  0.24,  and  Portland,  Me.,  0.29, 
above  normals.  17th,  a.  m.  barometer  0.36  above  normal  at  Chatham,  N.  B.,  and 
freezing  temperatures  from  Nova  Scotia  to  the  mouth  of  the  Saint  Lawrence.  Idth, 
a.  m.  barometer  0.48  above  normal  at  Sydney,  Cape  Breton,  and  then  rapidly  passed 
to  the  eastward,  also  southward  along  the  coast. 

No.  V  advanced  southeastward,  night  of  the  22d,  over  the  mouth  of  the  Saint 
Lawrence.  23d,  a.  m.  barometer  at  Father  Point,  Out.,  0.35,  and  midnight  at  Sydney, 
Cape  Breton,  0.46,  above  normals.  The  remainder  of  the  month  it  remained  almost 
stationary  over  Nova  Scotia  and  the  Gulf  of  Saint  Lawrence,  oscillating  backwards 
and  forwards,  with  the  barometer  at  Sydney,  Cape  Breton,  0.45  above  the  normal  ^he 
last  day. 

No.  VI  — ^22d,  the  pressure  rose  somewhat  above  the  normal  along  the  Pacific  coast. 
23d,  it  extended  eastward  across  the  Rocky  Monntain  range.  24th,  the  barometers  at 
Cheyenne  and  Santa  ¥6  0.10  above  normals.  25th,  it  withdrew  to  the  southwest  ward; 
at  midnight  it  reached  from  California  to  New  Mexico.  26tb,  remained  about  station- 
ary. 27tn,  moved  to  Utah,  Nevada,  and  California ;  midnight  barometer  at  San  Fran- 
cisco 30.20  inches,  or  0.13  above  normal.  28th,  continued  northward  toward  Oregon. 
29th,  barometer  at  Portland,  Oreg.,  30.37,  or  0.24  above  normal.  30th,  it  apparently 
disappeared  to  the  northward. 

No.  VII. — ^27th,  it  advanced  southward  over  Minnesota;  barometer  at  Duluth  0.13 
above  normal.    28th,  highest  over  Lake  Superior,  and  later  disappeared. 

Areas  of  low  prc«rifiirc.--Of  these  ten  have  been  traced  and  charted.  Nos.  I,  II,  V, 
and  VI  developed  into  very  severe  storms. 

No.  I. — ^2d,  it  advanced  northward  over  Florida  at  night.  3d,  the  pressure  dimin- 
ished very  rapidly;  barometer  at  Wilmington  fell  to  29.37  inches,  or  0.65  below  the 
normal.  It  developed  into  two  distinct  depressions,  with  heaw  rains  and  occasional 
thunder-storms  from  Florida  to  North  Carolina,  and  easterly  gales  on  the  coast.  The 
schooner  Steelman  was  struck  by  the  high  NW.  winds  following  it  off  Pensacola,  and 
driven  to  Key  West.  4th,  the  secondary  depression  disappeared,  as  shown  on  chart 
No.  I.  The  storm-center  moved  northeastward  off  the  coast,  producing  heavy  gales, 
at  times  of  hurricane  force,  high  seas  and  heavy  rains.  At  Kitty  hawk,  N.  C,  the 
barometer  fell  0.73  below  the  normal.    During  the  three  first  days  of  the  month,  the 
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pTessnre  continned  low  in  Nova  Sootia,  evidently  dne  to  the  storm  described  as  No. 
XVII  in  the  March  review,  and,  now.  again  began  decreasing.  5th,  it  reached  the 
coast  of  Nova  Scotia,  producing  nortneasteriy  gales,  with  rain  and  snow,  thence  to 
t-he  month  of  the  Saint  Lawrence.  6th,  the  barometer  at  Halifax  fell  to  28.83,  or  1.00 
below  the  normal.  Cautionary  signals  were  ordered  the  3d,  from  North  Carolina  to 
New  Jersey,  and  the  4th  for  tlie  New  England  coast.  Warnings  were  also  sent,  ni^ht 
of  the  4th,  for  Canadian  stations  in  Nova  Scotia,  New  Brunswick,  and  the  Saint 
Lawrence  Valley.  Except  for  the  New  England  and  Northern  New  Jersey  coasts,  all 
were  justified.  Maximum  hourly  velocities:  Key  West,  NW.  44;  Jacksonville,  W. 
a4;  Cape.  Lookout,  £.  60;  Cape  Hatteras,  NE.  72;  Kittyhawk,  NE.  64;  Cape  May, 
NW.  38:  Eastport,  NE.  26;  Father  Point,  E.  52  miles. 

No.  II. — This  severe  storm  evidently  resulted  from  the  combination  of  two  disturb- 
ances, one  of  which  apparently  advanced  northeastward  over  Texas,  producing  fre- 
quent rains  from  thence  to  Indian  Territory  and  -New  Mexico  on  the  7th.  The  other 
wa«  felt  ou  the  7th  at  Victoria,  British  Columbia,  as  a  8W.  gale,  and  at  Umatilla^ 
Oreg.,  as  a  W.  gale  of  60  miles  hourly  velocity,  while  the  pressure  rapidly  diminished 
from  Montana  to  Minnesota.  8th.  threatening  and  rainy  weather,  with  frequent 
thunder-storms,  was  reported  from  tne  Gulf  StatiCS  to  the  Upper  Lakes  and  Northwest. 
From  Western  Dakota  to  Colorado  northerly  gales  prevailed,  with  heavy  snow  at 

S laces.  The  two  united,  and  were  central  in  Eastern  Nebraska  by  midnight.  At 
^maha  the  barometer  fell  0.81  below  the  normal.  9th,  as  the  storm  progressed  north- 
eastward over  Minnesota,  the  central  pressure  continued  diminishing,  the  barometer  at 
Saint  Paul  falling  28.85,  or  1.00  below  the  normal.  A  barometric  trough  ran  south- 
ward into  the  Gulf.  The  rain-area  extended  eastward  over  the  Lake  region.  Middle 
States,  and  Sonth  Atlantic  States,  with  frequently  heavy  thunder-storms  and  occasiona- 
hail.  Clear  weather  prevailed  in  the  Southwest;  northwesterly  gales,  with  snow, 
from  Colorado  and  Western  Nebraska  to  Montana  and  Western  Dakota.  10th,  the  ba- 
rometers fell  at  Breckenridge,  Saint  Paul,  and  Duluth  tOy  respectively,  28.85, 28.83,  and 
28.78,  or  1.07, 1.09,  and  1.10  below  the  normals.  The  center  passed  northeastward  into 
Canada,  with  the  barometric  trough  reaching  to  the  South  Atlantic  coast.  During  this 
and  the  proceding  days  the  barometric  gradient  was  unusualljy^  steep  frY>m  the  North- 
west to  the  Upper  Lakes,  producing  verv  stormy  weather,  the  winds  at  times  reaching  a 
hurricane  force,  and  causing  considerable  damage.  Clear  and  clearing  weather  followed 
frt>m  the  Gulf  States  to  the  South  Atlantic  States,  Ohio  Valley,  and  Missouri  Valley, 
while  the  rain-area  extended  to  New  England.  11th,  the  winds  diminished  in  force  in 
the  Lake  region,  with  clearing  weather.  Cautionary  signals  were  displayed  on  the  7th 
along  the  West  Gulf  coast ;  on  the  8th  along  the  East  Crulf  and  Atlantic  coasts,  except 
Maine,  and  at  all  the  Lake  stations.  Warnings  were  also  telegraphed  the  8th  for  the 
Canadian  stations  along  Lakes  Huron,  Erie,  and  Ontario,  and  in  the  Upper  Saint 
Lawrence  Valley.  They  were  justified,  except  along  the  New  England  coast  and  Lake 
Ontario  and  at  Key  West.  Maximum  velocities:  Juidianola,  W.,  36;  Mobile, SE., 30; 
Charleston,  SE.,  33;  Smith vUle,  N.  C.,S.,42;  Kittyhawk,  SE.,50^  Bamegat  and  At- 
lantic City,  E.,  25;  Erie,  SE.,  43;  Toledo,  SW.,  45;  Alpena,  SW.,  28;  Grand  Haven, 
SW.,36;  Milwaukee,  SW., 54;  Escanaba,S.,48;  Marquette,  SE.,  34;  Duluth,  NE.,  48; 
Saint  Paul,  SE.,  36;  Breckenridge,  N.,  42;  Lacrosse,  S.,  44;  Davenport,  SW.,  48; 
Cairo,  SE.,46:  Leavenworth,  SW.,  52;  Yankton,  NW..  48;  Bismarck,  NW.,  60;  Dodge 
City,  N.,  44 ;  North  Platte,  NW.,  66 ;  Cheyenne,  NW.,  37 ;  Pikers  Peak,  NW.,  52  miles. 

No.  Ill  gradually  formed  as  a  subsidiary  depression  to  No.  II,  and  was  central  after- 
noon of  the  11th  on  the  Middle  Atlantic  coast,  with  fresh  to  brisk  winds.  Thunder- 
Btorms  occuired  from  the  South  Atlantic  coast  to  Southern  New  Euffland.  I2th,  it  in- 
creased very  much  in  intensity  as  it  moved  northeastward  along  the  coast.  The  ba- 
rometer at  Portland  fell  to  29.29,  or  0.61  below  the  normal.  High  northwesterly  winds 
or  gales  prevailed  in  the  Middle  Atlantic  States  and  Southern  ^ew  England.  13th,  a. 
m.,  barometer  at  Eastport  29.26,  or  0.65  below  the  normal.  It  disappeared  to  the  east- 
ward over  Nova  Scotia.  Sig^nals  were  displayed  night  of  the  11th  along  the  eastern 
New  England  coast,  and  all  justified.  Warnings  were  dispatched  a.  m.  of  the  12th  for 
the  Canadian  stations  in  Nova  Scotia  and  New  Brunswick.  Maximum  velocities : 
Cape  May,  N.,  40 ;  Sandy  Hook,  W. ,  43 ;  New  London,  E.,  26  and  NW.,  27 ;  Boston,  SE., 
a5:  Eaatport,  E.,  30;  Father  Point,  E.,  45;  Mount  Washington,  E.,  54  and  NW.,  66 
miles. 

No.  rV. — It  is  quite  probable  that  this  storm  originated  on  the  12th  between  the 
Pacific  coast  and  the  Bocky  Mountains,  and  then  extended  eastward  toward  the  Lower 
Missouri  Valley,  Indian  Territory,  and  Northern  Texas.  13th,  the  p.  m.  barometers  at 
Salt  Lake  City  and  Dodge  City  road  0.47  below  the  normals.  At  Julian,  Southern 
California,  a  severe  rain  and  wind  storm  pro  vailed ;  at  Winnemucca,Nev.,  heavy  snow- 
storm: at  Fort  Sill,  Ind.  T.,  thimder  and  hail  storm;  at  Cottonwood  Falls,  Emporia, 
and  KirkendaU.  Kans.,  a  tornado,  with  very  large  hail,  sweeping  cars  from  the  rail- 
road-track and  killing  several  persons.  The  midnight  barometer  at  Virginia  City  fell 
0.49  below  the  normal.  14th,  frequent  rains  fell  from  the  Gulf  States  to  Ohio,  Lake 
Michigaii,  and  the  northwest^  with  occasional  thunder-storms;  destructive  hail-storm 
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occnrred  at  Lamar,  Mo. ;  heavy  snow  in  Utah  and  Sonthem  Nevada.  15th.  while  the 
pressure  continued  low  in  Kansas,  a  subsidiary-  depression  formed  in  the  Gulf  States, 
producing  heavy  thunder-storms  at  places.  At  Waterville,  Kans.,  a  waterspout  is 
rei>orted  to  have* formed.  16th,  the  subsidiary  depression  passed  eastward  over  South- 
em  Georgia.  The  pressure  having  been  high  to  the  northward^  northeasterly  gales 
and  heavy  rains  occurred  along  the  North  Carolina  coast,  for  which  signals  had  been 
displayed  the  previous  day.  At  Cape  Lookout,  NE.,48;  Kittyhawk,  NE.,44;  Cape 
Henrj-.NE.,^  miles.  17th,  the  main  depression  united  with  the  following  storm,  as 
shown  on  Chart  No.  I. 

No.  V. — 13th,  light  rain  fell  in  Washington  Territory  and  Oregon,  with  a  heavy 
hail- storm  at  Eugene  City,  Greg.  14th,  the  barometers  at  Portland,  Oreg.,  and  San 
Francisco  read  0.44  below  the  normals.  Light  rains  prevailed  in  California ;  at  Julian, 
Cal.,  heavy  rain-storm,  turning  into  a  blinding  snow-storm  at  night.  15th,  a.m. ba- 
rometer at  San  Francisco  0.48  below  normal,  and  the  storm-cent«r  passed  into  the  inte- 
rior. Heavy  rains  accompanied  it  in  California  and  light  snow  in  Nevada.  16th, 
heavy  snow  fell  in  Northern  Arizona,  Utah,  and  Southern  Montana,  and  light  rains  in 
the  southern  portions  of  California  and  Arizona.  Southerly  gales  began  from  New 
Mexico  and  Northwestern  Texas  to  Wyoming  and  Western  Dakota.  17th,  the  barom- 
eters at  Cheyenne  and  North  Platte  fell,  respectively,  0.r>8  and  0.68  below  the  normals. 
Gales  prevailed  from  the  Northwest  to  Colorado  and  Indian  Territory,  with  threaten- 
ing and  rainy  weather  and  frequent  thunder-storms;  heavy  snow  from  Montana  and 
Wyoming  to  Utah;  on  Pike's  Peak,  severe  snow-storm,  with  the  temperature  9°  below 
zero ;  at  Leavenworth,  Kans.,  and  Olivet,  Dak.,  tornadoes ;  at  Deadwood,  Dak.  (^'  Black 
Hills"),  heavy  rain-storm.  18th,  its  progress  was  very  slow.  The  a.  m.  barometer  at 
Bismarck  read  0.72  below  the  normal,  but  the  central  depression  rose  during  the  day. 
Kainy  weather  and  southeasterly  gales  continued  in  Minnesota  and  Dakota,  changing 
into  a  severe  snow-storm  at  Deadwoo<l ;  to  the  south  westward  of  the  storm-center,  as 
far  as  Colorado,  westerly  gales,  with  clear  or  clearing  weather,  19th,  it  continued 
dimini^ing  in  force,  but  with  frequent  thunder-storms  and  hail,  in  the  Upper  Mis- 
sissippi Yalle^^  and  Upper  Lake  region.  A  barometric  trough  reached  southward  into 
Texas,  in  which,  as  the  wind  suddenly  shifted  from  southerly  to  northerly,  it  became 
destructive  at  places ;  at  Fort  Concho,  Tex.,  a  heavy  hail  and  rain  storm  resulted, 
causing  great  damage — hail  two  feet  deep  in  places — the  northwest  wind  blew  with 
hurricane  force  for  some  time.  20th  and  21st,  during  its  passage  northeastward,  rainy 
weather,  occasional  thunder-storms,  and  brisk  to  high  westerly  winds  accompanied  it 
fiY)m  the  Lower  Lakes  and  Middle  States  eastward.  The  signals  displayed  on  the 
Texas  coast  the  17th  were  not  justified ;  those  on  Lakes  Michigan  and  Superior,  ni^ht 
of  the  17th,  were  lowered  too  soon ;  of  those  along  the  New  Jersey  and  North  Carolina 
coast, the  latter  were  not  justified.  Maximum  velocities:  San  Francisco,  SW.,  28; 
Pike's  Peak,  SW.,  64  and  NW.,  56;  Fort  Bayard,  N.  Mex.,  SW.,  43;  Fort  Craig,  N. 
Mex.,SW.,40;  Denver,  W., 50;  Cheyenne,  NW.,  44;  Colorado  Springs,  W. , 60 ;  I^rth 
Platte,  SE.,  96  and  W.,  66 ;  Dodge  City,  SE.,  40  and  SW.,  52 ;  Bismarck,  E., 74  and  N., 
60;  Breckenridge,  E.,  50;  Saint  Paul,  SE.,  33;  Duluth,  NE.,  30;  Marquette,  SE.,  36; 
Milwaukee  and  Port  Huron,  W.,  36;  Sandy  Hook,  W.,  30;  Thatcher's  Island,  W.,  36; 
Mount  Washington,  NW.,  102  miles.  Warnings  were  sent,  night  of  the  17th,  for  the 
Canadian  stations  on  Lakes  Huron  and  Erie. 

Nos.  VI  and  VII. — 18th,  the  pressure  rapidly  diminished  alon^the  Pacific  coast,  with 
a  high  wind  at  Victoria,  British  Columbia.  19th,  continued  dmiinishing ;  barometers 
falling  below  normals  0.47  at  San  lYancisco  and  0.53  at  Portland,  Oreg.  Light  rains 
fell  from  Washington  Territory  to  California.  20th,  a.  m.  barometer  at  Salt  Lake  City 
0.42  below  normal,  and  diminishing  pressure  from  the  Missouri  Valley  southward.  The 
rain-area  extended  eastward  partly  as  snow  to  Montana,  Idaho,  Utah,  and  Arizona. 
21st,  p.  m.,  barometer  at  Yankton  0.58  below  normal     Threatening  and  rainy  weather 

Erevailed  trom  the  Upper  Lakes  to  the  Northwest,  with  frequent  thunder-storms ;  severe 
ail-storms  in  Iowa  and  Illinois ;  tornado  in  Northwestern  Iowa.  22d,  it  appeared  aa  an 
extensive  barometric  trough,  reaching  from  Minnesota  to  Texas,  and  No.  Vll  developed. 
Kainy  weather  was  reported  from  the  Southwest  to  the  Northwest  and  Lake  region. 
23d,  generally  light  rains  fell  in  the  Lake  region ;  frequently  very  heavy  rains  and 
destructive  thunder-storms,  with  hail,  from  the  Lower  Ohio  Valley  and  Missouri  to 
Alabama  and  Eastern  Texas;  tornadoes  at  Corsicana,  Tex.,  and  Green  Springs,  Ala. 
24th,  paased  northward  over  Lower  Michigan,  but  with  frequent  rains  and  heavy  thun- 
der-storms from  the  Lake  region  southward ;  at  Rome,  Ga.,  a  tornado ;  midnight  barom- 
eter at  Alpena  0.81  below  normal.  Cautionary  signals  were  ordered  the  22d  for  Lakes 
Superior  and  Michigan,  but  late ;  also  frt>m  New  Jersey  to  North  Carolina ;  23d,  for  the 
Gulf  coast  and  from  North  Carolina  to  New  Jersey :  24th,  for  the  Lower  Lakes  and 
Southern  New  England.  Maximum  velocities:  San  Diego,  S., 32;  Salt  Lake  City,  S., 
32;  North  Platte,  E.,  60;  Bismarck,  NE.,  60;  Cairo,  SW.,  55;  Galveston,  NW.,  40; 
Capo  Lookout,  S., 72;  Sandy  Hook,  E.,  36;  Cleveland,  SW.,  45;  Detroit,  S., 42;  Du- 
luth, NE.,  38  miles. 
No.  VIII  developed  the  25th  iu  Southern  Michigan  from  No.  VII.    26th,  27th,  and 


BEPOBT   OP  THE   CHIEF   SIGNAL-OFFICER.  579 

28tli,  thunder- storms  were  frequent  in  the  Middle  States,  and  heavy  at  places  with 
hail.  The  last  day  very  destructive  hail-storms  occurred  in  Southeastern  Virginia, 
Maryland,  and  Delaware.  29th,  it  was  dissipated,  as  shown  on  the  chart.  Cautionary 
signals  on  the  New  Jersey  and  New  England  coasts  were  not  Justified,  except  at  East- 
port;  those  on  the  North  Carolina  coa«t  were  late.  Maximum  velocities:  Capes 
Lookout  and  Hatteras,  SW.,  36 ;  Eastport,  NE.,  35. 

No.  IX  was  not  of  much  importance.  Moderate  rains  fell  in  Cuba  and  Southern 
Florida,  accompanying  thunder-storms,  with  very  brisk  southeast  winds  at  Key  West. 

No.  X. — Light  rains  accompanied  this  disturbance  from  the  Northwest  to  the  Upper 
Lakes,  with  occasionally  high  winds ;  Bismarck,  W.,  42 ;  Breckenridge,  NW.,  35 ; 
Milwaukee,  SW.,  34  miles. 

INTERNATIONAL  METEOROLOGY. 

Storms. — December  31. — York  Factory,  Hudson's  Bay,  B.  A.,  noon,  heavy  northerly 

tale  commenced,  reaching  a  velocity  of  47  miles  at  midnight,  and  from  midnight  to 
.45  a.  m.,  January  1,  averaged  71  miles  per  hour,  with  squalls  estimated  at  100.  At 
2.45  a.  m.  the  anemometer  was  blown  away,  and  the  following  velocities  were  esti- 
mated: 2.45  a.  m.  to  6.33  a.  m.,  average  60  miles,  and  6.33  a.  m.  to  9  a.  m.,  average  40 
miles.  It  was  preceded  by  fresh  southerly  winds  on  the  30th,  and  followed  by  cold 
and  strong  N.  W.  winds  until  the  6th ;  the  thermometer  registering  — 33^  on  the  morn- 
ing of  the  3d,  the  lowest  reading  recorded  during  the  months  of  December,  January, 
and  February. 

Januan/.-r^ih,  51^  S.,  81°  W.,  heavy  SE.  winds.  8th,  49°  N..  7°  W.,  heavy  sea. 
21st, off  San  Francisco, 5.30 ^ p.m.,  SE.  gale,  rain.  22d, on  San  }'rancisco,4.30  a. m., 
SE.  gale  increased  ;  11  a.  m.,  tremendous  sea. 

F^truary.—SA,  28°  06'  8.,  5.3°  12'  E.,  violent  rotary  gale,  lasting  a  few  hours.  7th,  29^ 
SO'  8.,  440  E.,  terrific  NE.gale,  veering  to  NW.and  endinaf  at  SW. ;  barometer  29.30; 
fearful  cross-seas, lasting  16  hours;  land  and  sea  birds  tell  on  deck  exhausted.  Ta- 
hita,  Societv  Islands,  hurricane ;  129  persons  reported  killed  and  much  property  de- 
stroyed, ibth,  57c  55'  S.,  640  W.,  heavy  gales.  i5th,  48°  54'  N.,  18^  30'  W.,  heavy  NW. 
to  SW.  gale.  16th,  outer  bank,  off  San  Francisco,  terrible  gale,  with  seas  mountain 
high.  Soth,  Fowey  Rocks,  Florida  Reefs,  5  a.  m.,  wind  SSE.  and  heavy  seas,  driving 
steamer  Arratoon  on  reefs. 

March,— Ath,  41°  19'  N.,  52°  44'  W.,  heavy  SSW.  gale,  with  tremendous  sea ;  about  28° 
N.,  67°  54'  W.,  SE.  gale,  going  around  to  SW.,and  blowing furiouslv  for  48  hours.  11th, 
48°  06'  N.,  460  35'  W.,  7.35  a.  m.,  Washington  mean  time,  barometer  29.39,  wind  NW., 
24  miles ;  2  p.  m.,  W.  by  N.,  60  miles ;  5.30  p.  m.,  baromet<>r  29.22,  lowe«t  point.  12th, 
42°  N., 440  50'  W.,7.35  a.m.,  Washington  mean  time, barometer  29.59,  wind  NW., 60 
miles.  13th,  46°  N.,  45°  W.,  hurricane  from  W.,  with  heavy  sea.  24th,  45°  17'  N.,  38° 
47'  W.,  heavy  S.  gale,  veering  around  to  NW.,  lasting  6  hours.  25th,  41°  02' N.,  65° 
06'  W.,  SSW.  and  WNW.,  very  stormy.  26th,  41°  28'  N.,650  31'  W.,  fresh  W.  gale, 
with  heavy  snow-squalls;  40°  34'  N.,70°  40'  W., storm, snow,  and  hail  squalls.  27th, 
430  26'  N. ,  46°  34'  W. ,  severe  storm.  29th,  49°  22'  N. ,  5°  43'  W. ,  5  a.  m. ,  barometer  28.92, 
lowest ;  7  a.  m.,  furious  gale  from  N.  and  E. :  9  a.  m.  to  11  p.  m.,  velocity  of  wind  esti- 
mated from  50  to  75  miles.    31st,  49°  35'  N.,  8°  30'  W.,  N.  and  NW.,  stormy. 

April—Ut,  390  30'  N.,  140  25'  W.,  NW.  rising  wind,  heavy  snow-squalls.  2d,  49°  26' 
N.,  20°  15'  W.,  moderate  NW.  gale,  high  sea,  squally;  53°  28'  N.,  21°  49'  W.,  fr^sh 
NW.  gale  and  heavy  hail-showers;  49°  41'  N.,  7°  36'  W..  strong  NW.  breeze,  heavy 
rain-squalls;  4th,  26°  30'  N.,  69°  W.,  SE.  to  NW.  gale,  lasting  five  davs;  49°  50'  N., 
36°  26^  W.,  strong  ESE.  gale;  49°  42'  N.,  11°  33'  W.,  W.  and  WNW.  wind  and  high 
sea;  37°  58'  N.,  50°  W.,  severe  hurricane.  6th,  48°  36'  N.,  27°  15'  W.,  SE.  and  ESE. 
moderate  breeze,  high  sea,  and  rain.  2d  to  7th,  lat.  36°  50'  to  39°  44'  N.,  long.  53°  16' 
to  63°  39'  W.,  barometer  28.53  inches,  S.  to  WSW.  gales,  with  heavy  sea.  7th,  35°  30' 
N.,  69  W.,  heavy  NE.  gale.  8th,  45°  29^  N.,  41°  19^ W.,  W.  and  ESE.  variable  wind, 
very  high  cross-sea,  cloudy  and  heavy  rain;  steamer  Athenian,  from  Liverpool  for 
Constantinople,  capsized  during  heavv  gale  between  50  and  60  miles  off  Sicily.  9th, 
48°  53'  N.,  39°  10'  W.,  E.  gale  and  high  sea;  43°  26'  N.,  47°  30'  W.,  fresh  NNE.  gale, 
heavy  squaUs  and  high  sea;  43°  16'  N.,  47°  50'  W.,  fresh  ESE.  and  NE.  gale,  very  high 
sea,  heav.Y:rain ;  44°  4:3'  N.,  44°  32'  W.,  fresh  NE.  gale  and  high  sea.  10th,  42°  16'  N., 
54°  54'  W.,  moderate  NE.  and  N.  gale,  and  very  high  sea.  17th,  4:P  50^  N.,  46°  42'  W., 
fresh  westerly  breeze  to  fresh  gale  and  high  sea;  45°  32'  N.,  43°  50^  W.,  fresh  NW. 
breeze  and  heavy  squalls;  48°  05'  N.,  29°  00'  W.,  SW.  changeable  winds,  heavy  squaUs. 
18th,  42°  08'  N.,  53°  21'  W.,  and  43°  40'  N.,  48°  07'  W.,  strong  NW.  gales,  high  seas; 
36°  50'  N.,  57°  W.,  SSE.  gale,  heavy  squalls.  19th,  45°  21'  N.,  39°  15'  W.,  WNW.  heavy 
weather  and  sea;  50°  58'  N.,  13°  14'  W.,  strong  SSW.  gale;  49°  38'  N.,  23°  07'  W., 
SW.  and  NW.  increasing  wiua  and  sea,  moderate  gale  in  morning.  20th,  43°  39'  N., 
48°  47'  W.,  strong  NE.  to  NW.  gale  and  snow-storms;  43°  48'  N.,  45°  41'  W.,  W.  and 
SE.,  heavy  weather  and  sea:  49°  03'  N.,  27°  41'  W.,  hard  NW.  gale  and  heavy  W.  sea; 
50°  39'  N.,  18°  03'  W.,  variable  winds,  strong  gale,  and  high  westerly  sea;  48°  37'  N., 
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28°  or  W.,  violent  WNW.,  8W.,  and  NW.  gale,  very  high  westerly  sea.  21st,  heavy 
gale  along  northern  coast  of  Spain ;  42^  aC  N.,  56°  14'  W.,  NW.  storm  and  rain ;  5(F  01' 
N.,  2r29  56'  W.,  variable,  strong  gale  and  high  westerly  sea;  47^  06'  N.,  35°  ll^  W., 
NW.  and  SSE.  gale.  22d,  48°  53'  N.,  28°  08'  W.,  variable  winds,  strong  gales,  and  high 
westerly  sea;  &P  58'  N.,  38^  4*2'  N.,  very  heavy  8W.  and  NW.  gale,  and  tremendons 
NW.sea.  2:M,  48<^  08'  N.,  35°  43'  W.,  strong  westerly  gale;  47^  53'  N.,  33^  18'  W., 
strong  NNW.,  breeae  and  sqnaUy.  25th,  43^  00'  N.,  49^  19'  W.,  W.  to  N.  by  W.  strong 
gale;  44^  41'  N.,  43^  22'  W.,  strong  northerly  gale,  high  westerly  sea,  and  terrific 
squalls.    27th,  47°  53'  N.,  33°  11'  W.,  strong  E.  gale,  high  SE.  sea. 

Ice  at$ea. — April  6th,  steamer  Northern  Light,  3  miles  off  Cariboo,  N.  S.,  in  solid 
field  of  ice;  passengers  report  Gulf  of  St.  Lawrence  and  Straits  of  Northumberland 
full  of  ice  as  far  as  they  could  see.  10th,  30  miles  east  of  Newfoundland  banks,  large 
iceberg.  16th,  46*^  45'  N.,  42°  21'  W.,  very  lar^e  iceberg.  17th,  vessel  from  St.  John^s, 
Newfoundland,  at  Halifax,  N.  S.,  reports  saw  ice  as  far  as  eye  could  reach ;  whole  of 
Cape  Breton  coast  up  to  Canso  blockaded  18th,  White  Bay,  Newfoundland,  steamer 
Micmac  crushed  in  ice. 

TEMPERATURE  OF  THE  AIR. 

The  isothermal  lines  on  Chart  No.  II  Illustrate  the  general  distribution  of  the  tem- 
perature of  the  air  for  the  month.  Like  the  preceding  month,  the  average  of  the  mean 
temperatures  is  above  that  for  years  in  every  district,  and  mostly  so  in  the  Lake  region, 
as  will  appear  from  a  reference  to  the  table  on  the  left  side  of  the  same  chart. 

Minimum  and  muximwn  temperatures,  respectively:  Maine— at  West  Waterville,  29° 
and  65° ;  Orono,  30°,  68°.  New  Hampshire— Mount  Washington,  15°,  47© ;  Dnnbarton, 
340,710.  Vermont— Woodstock,  280,72°:  West  Charlotte,  360,82°.  Massachusetts— 
Rowe,  32°,  640 :  Somerset,  38o,  8O0.  Rhode  Island— Chepachet,  32°,  740  •  Newport,  ^5° 
670.  Connecticutr— New  London,  37o,  72o ;  Mystic,  36o,  78o.  New  York— Waterburgi 
270,760;  Moriches,  420,78o.  New  Jersey— Vineland,  33o,850;  Acto,  41^,  82°.  Penn 
sylvania— Franklin,  24o,  780;  Cannonsburg,  32°,  89°.  Delaware— Milford,  41o,  80° 
Dover,  46°,  80°.  Maryland— Woodstock,  340. 79° ;  New  Market,  40o,  86°.  District  ot 
Columbia— Washington,  42o,  84o.  Virginia— WythevUle,  31o,  83o ;  near  Keswick  Sta- 
tion, 440,  880.  West  Virginia— Helvetia,  30o,  86O:  Morgantown,  32o,  89°.  North 
Carolina— Highlands,  33°,  750 ;  Weldon,  45°,  90o.  South  CaroUna— Aiken,  42°,  84°; 
Charleston,  46o,  840.  Arkansas— Mount  Ida,  38o,  88O;  Judsonia,  50°,  850.  Tennes- 
see—Knoxville,  370, 820 ;  Austin.  42°,  860.  Kentucky— Danville,  41o,  80° ;  Louisville, 
420,  820.  Ohio— Lewisburg,  30°,  770;  Ringgold,  36o,  860.  Indiana— Richmond,  32°, 
770 ;  Saint  Meinrad,  45°,  820.  Michigan— Fort  Wayne,  21o,  730 ;  Detroit,  29°,  74^; 
Escanaba,  25o,  63°;  Northport.  32°,  78°.  Wisconsin— Neilsville,  I50  750;  Embarrass, 
300, 780 ;  La  Crosse,  35°,  770.  Illuiois— Riley.  30°,  750 ;  Cairo,  440, 830.  Anna,  460,85°. 
Georgia— Gainesville,  420  840 ;  Augusta,  45o  89o.  Florida— Milton,  50°,  860 ;  Qkahump- 
ka,  500, 920,  Alabama— Montgomery,  45o,  S8P ;  Mobile,  50o,  860.  Mississippi— Brook- 
haven,  440,  79°;  Vicksburg,  49°,  860.  Louisiana— Baton  Rouge  Barracks,  40°,  89°; 
Okalooska,  49°,  89° ;  Shreveport,  44°,  88°.  Texas— Fort  McKavett,  34°,  90° ;  New  Ulm, 
510,920;  Brackettville,  450,950;  Rio  Grande  City,  51o,109o.  Indian  Territory— Fort 
Sill,  320,910;  Fort  Gibson,  36o,87o.  Missouri— Coming,  33o,  gOO;  Oregon,  340,  87°; 
Springfield,  40o,  860.  lowa^Logan,  26o,  8O0 ;  Guttenburg,  28o,  78o ;  Fort  Madison,  39°, 
820.  Minnesota — Minneapolis,  ^o^  730.  Breckenridge,  &o^  740^  Dakota — Pembina, 
210, 760 ;  Fort  Randall,  24o,  8O0 ;  Lower  Brule  Agency,  28o,  8I0.  Nebraska— Fort  Mc- 
Phehjon,  50, 8O0 ;  Camp  SJieridan,  20°,  80° :  De  Soto,  32°,  86°.  Kansas— Fort  Hays,  29°, 
86°;  Creswell,  30°,  88°;  Empire  City,  40°,  96°.  New  Mexico— Fort  Union,  15°,  78°. 
Montana— Virginia  City,  19°,  65°.  Colorado— Pike's  Peak,  -  19o,  340 ;  Fort  Garland,  6©, 
700 ;  Denver,  29o,  80°.  Wyoming— Fort  Sanders,  12°  65° ;  Camp  Brown,  15°,  73° ;  Chey- 
enne, 19°,  71°.  Utah— Coalville,  26°,  69° ;  Salt  Lake  City,  30°,  73o.  Idaho— Boise 
City,  230, 770.  Nevada— Winnemucca,  24o,  740 ;  Camp  McDermit,  26o,  82o ;  Pioche,  21o, 
750.  California— Santa  Crqz,  36o,  70° :  Red  Bluff,  35°,  90° ;  Los  Angeles,  41°,  8O0.  Ore- 
gon—Umatilla,  240, 82° ;  Roseburg,  29°,  76°.    Arizona— Tucson,  36°,  94o. 

Ranges  of  temperature. — The  monthly  ranges  will  appear  from  an  examination  of  the 
minima  and  maxima  temperatures  just  given.  Greatest  daily  ranges  vary  in  New  Eng- 
land from  130,  least,  on  Mount  Washington,  to  36°  at  Boston;  Middle  Atlantic  Stat^ 
16°  at  Cape  May  to  33o  at  Lynchburg;  South  Atlantic  States,  19o  at  Cape  Lookout  to 
330  at  Augusta;  East  Gulf  Stat-es,  14°  at  Key  West  to  39°  at  Montgomery;  West  Gulf 
States,  19^ at  Galveston  to  36°  at  Shreveport  and  46°  at  Fort  Griffin;  Ohio  Valley  and 
Tennessee,  23°  at  Cincinnati  to  34°  at  Pittsburg;  Lower  Lake  resion,  J^  at  Oswego 
to  36°  at  Erie  J  Upper  Lake  region,  1.9°  at  Milwaukee  to  27°  at  Dmuth  and  Maroiiette; 
Upper  Mississippi  Valley,  24°  at  Saint  Louis  to  30°  at  Dubuque;  Lawer  Missouri  Valley, 
28°  at  Omaha  to  41°  at  Yankton :  Minnesota  and  Dakota,  24°  at  Bismarck  to  42°  at 
Pembina;  Colorado,  34°  on  Pike's  Peak  to  41°  at  Denver;  Utah,  Nevada,  and  Idaho, 
290  at  Salt  Lake  City  to  40°  at  Winnemucca;  California,  I60  at  San  Francisco  to  30° 
at  Los  Angeles  and  41o  at  Red  Bluff  and  Yuma. 

Ice  is  reported  to  have  formed  as  follows:  Dakota,  at  Norristown,  J  inch,  6th.    Mis- 
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sonri,  at  Oregon,  3d,  11th.  Nebraska,  at  Geneva,  Ist,  3d,  4tli.  Ohio,  at  Westerville,  5th, 
7th,  11th ;  at  Urbana,  i  inch,  5th.  Utah,  at  Coalville,  10th,  24th.  Vermont,  at  Stafford, 
18th ;  at  West  Charlotte,  20th. 

Frosts  on  the  nights  of  the  24th  and  25th  of  March  i^jared  vegetation  as  follows: 
In  Clarke  County,  Virginia,  peaches,  cherries,  and  other  early  blossoming  fruits  nearly 
all  destroyed ;  at  Hagerstown,  Md.,  cherries,  peaches,  and  early  fruit  somewhat  ii^nred. 
On  April  20  }>each-bloe8oms  were  injured  at  Winnemucca,  Nev. ;  April  18  flowers  were 
killed  on  low  ground  at  Kensico,  N.  Y. 

PRECIPITATIONS. 

On  Chart  No.  Ill  is  illustrated  the  general  distribution  of  the  rainfall,  which  in- 
cludes the  melted  snow,  for  the  month.  On  the  left  side  of  the  same  cha^t  will  be 
found  a  table  giving  the  average  precipitation  for  April  by  districts.  Deficiencies 
have  occurred  in  the  Middle  Atlantic  States,  Ohio  Valley,  and  at  Portland,  Oreg.  In 
the  remaining  sections  the  fall  has  been  above  the  average,  especially  in  the  South 
Atlantic  States,  Minnesota,  and  Dakota. 

Special  heary  rains, — 2d,  Gulf  Hammock,  Levy  County,  Florida  (Ist  to  3d),  4.75  inches; 
Mayport,  Fla.  (1st  to  3d),  3.00  inches ;  Saint  Augustine,  Fla.  ( 1st  to  3d),  4.G4  inches ;  4th, 
6old8boro\  N.C,(3d,  4th),  2.07  inches ;  Cape  Henry,  2.53  inches ;  Cape  Hatteras,  2. 05 inch- 
es ;  7th,  Indianola,  2.73 inches.*  8th,  Galveston,  3.27  inches ;  Vicksburgh,  2.40 inches ;  near 
Brookhaven,  Miss. ,  210  inches ;  near  Fayette,  Miss. ,  2.50  inches ;  Fort  Barrancas,  Florida, 
2.75  inches.  9th,  Tybee  Island  (8  a.  m.  to  10  p.  m. ),  4.36  inches ;  Savannah,  3.52  inches ; 
Charleston,  5.26  inches;  Gulf  Hammock,  Fla.,  2  inches;  Highlands,  N.  C.,  3  inches; 
Daytona.  Fla.  (9th,  10th),  2.70  inches.  10th,  Goldsboro',  N.  C.  r9th,  10th),  2.25  inches; 
Lenoir,  N.  C.  (9th,  10th),  2.20  inches;  Breckenridge  TlOth,  lltn),  5.12  inches;  Vevay, 
Ind., 2.80  inches;  Cape  Hatteras,  2.8:$  inches.  11th,  Greenville,  N.  C,  3  inches.  14th, 
Fort  Rice,  Dakota  a4th  to  16th),  3.94  inches.  15th,  near  Quitman,  Ga.  (14th,  15th), 
2.60  inches;  Saint  Mark's,  3.69  inches;  Shreveport,  2.92  inches.  17th,  Bismarck,  2.35 
inches;  Dead  wood,  3.20  inches;  Fort  Randall,  Dakota  (15th  to  17th),  2.35  inches;  18th, 
near  Fayette.  Miss.,  2.30  inches.  19th,  Memphis  (19th  and  20th),  3.59  inches:  Mount 
Sterling,  111.  (in  two  hours),  3  inches.  2l8t,  Elmira,  111.,  2.40  inches;  Neillsville,  Wis. 
(2l8t  and22d),2.30inches;  Manitowac,  Wis.  (21st  and  22d),  2.18  inches;  Dead  wood 
(2l8t  and  22d),2.26  inches;  Wautoma,  Wis.,  3  inches.  22d,  Anna,  111.  (22d  and  23d), 
2.35  inches;  Indianapolis,  2.04  inches;  Empire  City,  Kaus.,  2.75  inches;  Baxter 
Springs,  Kans.,  3.10  inches;  Melissa,  Tex.,  2  inches;  Mount  Ida.,  Ark.  (22d  and  23d), 
2.60  inches.  23d,  Peoria,  111.,  1.98  inches:  McMinnville,  Tenn.,  2.60  inches;  Saint 
Louis  (22d  and  23d.  in  about  five  hours),  3.75  inches;  Memphis,  3.98  inches;  Nash- 
ville, 2.95  inches;  Vicksburgh,  2.93  inches;  Judsonia,  Ark.,  2.10  inches;  Springfield, 
Mo.  (22dand  23d),  4.40  inches;  Lebanon,  Mo.  (21st  to  24th),  4.49 inches;  near  Brook- 
haven,  Miss.,  2.35  inches;  near  Fayette,  Miss.,  2.70  inches;  Macon,  Miss.,  2.25 
inches;  Fort  Barrancas,  Florida,  3.48  inches;  Green  Springs,  Ala.,  2.50 inches.  24th, 
Mobile, 2.13  inches;  Montgomery, 2. 17  inches ;  Grand  Kapids,  Mich., 2.61  inches;  Mar- 
tinsville, ni.  (22d  to  24th),  5.78  inches.  25th,  Cape  Henry,  Virginia,  2.50  inches.  26th, 
MUton,  Mass.  (25th  and  26^h)>  ^-^  inches.  27th,  Mount  Washington  (25th  to  29th), 
9.50  inches;  Wolfboro',  N.  H.  (26th  and  27th),  2.50  inches.  28th,  Rowe,  Mass.  (27th 
and  28th),  2.35  inches;  Hennepin,  111., 2.60  inches;  Mystic,  Conn.,  2.10  inches.  29th, 
Worcester,  Mass.  (28th  to  30th),  3.44  inches:  Waltham,  Mass.  (29th  and  30th),  3.08 
inches;  Southington,  Conn., 2.50  inches.  30th,  La'wrence,  Mass.  (29th  and  30th), 2.69 
inches;  Dunbarton,  N.  H..  2.34  inches. 

Largest  monthly  rain-falls. — ^Mount  Washington,  23.41  inches ;  Memphis,  11.93  inches ; 
Cape  Henry,  Va.,  9.39  inches;  Savannah,  9.08  inches;  Kittyhawk,  N.  C,  8.95  inches: 
Deadwood,  Dak.,  8.77  inches;  Dunbarton,  N.  H.,  8.73  inches;  Mount  Ida,  Ark.,  and 
Mount  Sterling.  111.,  8.60  inches;  Gulf  Hammock,  Levy  County,  Florida,  8.85  inches; 
Saint  Mark's,  Fla.,  7.65  inches;  Vicksbuig,  7.13  inches;  Martinsville,  lU.,  8.42  inches: 
Springfield,  Mo.,  7.85  inches;  BreckenricQ;e,  Minn.,  7.77  inches;  Cape  Hatteras,  7.38 
inches.       ^ 

Smallest  monthly  rain-falls, — Kit  Carson,  Colo.,  none ;  Umatilla,  Oreg.,  0.01  inch ; 
Yuma,  Cal.,  0.02 inch;  Denver,  Colo.,  0.05  inch ;  Trinidad,  Colo.,  and  Fort  Davis,  Tex.,. 
0,09  inch;  Fort  Sanders,  Wyo.,  and  Fort  Richardson,  Tex.,  0.07  inch;  Pilot  Point,. 
Tex.,  0. 11  inch ;  Edinburg,  Tex.,  0.13  inch ;  Sidney  Barracks,  Nebr.,  0^16  inch ;  Burkes^ 
Ariz.,  0.17  inch;  Cheyenne,  Wyo.,  0.19  inch;  Colorado  Springs,  Colo^  0.20  inch. 

Floods, — 16th  and  17th,  country  covered  with  water  in  Suwannee  County,  Floicida, 
following  heavy  rains ;  com  and  cotton  seeds  destroye<l  by  rot.  2l8t,  Deadwood,  Dak.^ 
high  water  in  rivers  and  creeks,  daifiaging  property;  26th,  house  washed  away.  22d 
and  23<1,  Saint  Louis,  heavy  rain;  cellars,  <&c.,  flooded;  washout  on  Missouri  Pacific 
Railroad.  23d,  Memphis,  heavy  rain ;  bridges,  culverts,  and  railroad  tracks  swept 
away ;  all  streams  were  bank  full ;  the  saw-mills  on  Wolf  River  sufi'ered  considerably. 
Mobile,  river  rose,  flooding  wharves.  24th,  Judsonia,  Ark.,  river  very  high^  slight 
overflows.    26th,  Omaha,  high  water  in  Missouri  River  (14  feet  6  inches) ;  water  partly^ 
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covered  flat«,  and  submerged  aboat  20  yards  of  the  Burlington  and  Missouri  River 
Railroad  track.  In  Merrimack  and  Hillsborough  Counties,  New  Hampshire,  as  follows : 
14th  to  30th,  Contoocookville,  river  and  creeks  very  high,  farming  aelayed  by  exces- 
sive rains,  also  inlury  to  mills  and  railroads;  30th,  Dunbarton,  rivers  very  high; 
Nashua,  Moiiimack  River  still  rising  (now  13  feet  above  hish-water  mark);  Nashua, 
river  very  high;  Souhegan  River  very  high,  flats  at  Danfortns  Comers  flooided.  30th, 
Sacramento,  Cal.,  submerged  portion  of  city  now  uncovered,  river  within  its  natural 
banks,  gauge  reading  19  feet  9  inches ;  Washington  also  uncovered. 

Droughts, — Crops  were  reported  as  suffering  for  want  of  rain  on  the  17th  at  Melissa, 
Tex. ;  24th,  Decatur,  Tex. ;  30th,  in  northern  portion  of  Missouri. 

High  tides. — 3d,  Portsmouth,  N.  C,  island  partly  submerged.  16th,  Charleston,  very 
hi^;  Portsmouth,  N.  C,  making  roads  impassable.    30th,  Indianola. 

Hail. — Ist,  Utah.  3d,  Iowa,  Tennessee.  4th,  Kansas.  6th,  Pennsylvania,  and  at  Green- 
castle  1  inch  in  diameter.  7th,  California.  8th,  Utah.  9th,  Tennessee ;  Martinsville, 
Ind.,  1  iucli  in  diameter.  10th,  Iowa,  North  Carolina.  11th,  North  Carolina,  South  Caro- 
lina, Virginia ;  Fayetteville,  N.  C,  size  of  partridge  and  hen^s  eggs,  destroying  fruit  and 
vegetables,  and  killing  poultry.  12th,  New^  York.  13th,  Indian  Territory,  Wyoming 
Territory,  Iowa,  Kansas, Nebraska,  British  Columbia,  Oregon;  Cottonwood  Falls  and 
Emporia,  Kans.,  2  to  3  inches  in  diameter,  destroying  considerable  grain.  14th,  Wy- 
oming Territory,  Arkansas,  California,  Illinois,  Mississippi,  Texas.  15th,  Nebraska, 
Wyoming  Territory,  Kansas,  California,  British  Columbia.  16th,  Kansas,  Nebraska, 
Minnesota,  Nevada.  17th,  Dakota,  Nebraska,  California,  Kansas,  Utah.  18th,  Ne- 
braska, Nevada,  Mississippi,  Wisconsin,  19th,  Illiuois,  Iowa,  Michigan,  Texas,  Minne- 
sota, Pennsylvania.  20th,  California,  Dakota,  New  Jersey,  New  York,  California,  Utah; 
near  Northport,  Mich.,  as  large  as  hickory  nuts,  18  inches  deep  at  places.  21st,  Illinois, 
Iowa,Nortn  Carolina,  Nebraska;  Osceola,  III.,  10  inches  in  circumference.  22<1,  Cali- 
fornia, Missouri,  New  York,  Ohio,  Indian  Territory,  Texas,  Minnesota.  2i3d,  Ohio,  Wy- 
oming Territory ,  Texas,  Tennessee ;  at  Fort  Sill,  Ind.  Ter.,  ground  covered,  stones  as 
large  as  walnuts.  24th,  Indiana,  New  York,  North  Carolina,  Ohio,  Pennsylvania.  25th, 
Indiana,  Kentucky,  Ohio,  Nevada;  Louisville,  Ky.,  considerable  dama;^e  to  fruit  trees. 
26th,  Maryland,  New  Jersey,  New  York,  North  Carolina,  Pennsylvania ;  near  Wood- 
stock, Md.,  ground  completely  covered.  27th,  Colorado,  Maryland,  Iowa,  Michigan, 
New  York,  Ohio,  Pennsylvania,  VirKinia.  28th,  Delaware,  Maryland,  New  York,  North 
Carolina,  Ohio,  Colorado,  Texas,  Virginia,  Penusylvauia;  near  Woodstock,  Md.,  6 
inches  deep  on  a  level.  29th,  Delaware,  Massachusetts,  New  Jersey,  New  York.  30th, 
Kansas;  Creswell,  Kans.,  1  to  2  inches  diameter. 

Rainy  days, — The  number  of  days  on  which  rain  or  snow  has  fallen,  varies  as  fol- 
lows :  New  England,  15  to  23 ;  Middle  Atlantic  States,  9  to  19 ;  South  Atlantic  States, 
7  to  14;  Gulf  States,  3  to  11;  Ohio  Valley  and  Tennessee,  11  to  16;  Lower  Lake  re- 
gion, 13  to  17;  Upper  Lake  region,  11  to  17 ;  Upper  Mississippi  Valley,  11  to  19;  Lower 
Missouri  Valley,  8  to  13;  at  Bismarck  and  Dead  wood,  Dak.,  19;  from  Weslem  Kansas 
and  Nebraska  to  Nevada  and  Idaho,  5  to  10;  California,  4  to  10. 

Cloudy  days. — For  New  England  the  number  varies  from  15  to  24;  Middle  Atlantic 
States,  6  to  18 ;  South  Atlantic  States,  6  to  10 ;  Gulf  States,  2  to  13 ;  Western  Texas,  2  to 
9 ;  Ohio  Valley  and  Tennessee,  6  to  17 ;  Lbwer  Lakes,  8  to  14 ;  Upper  Lakes,  7  to  15 ; 
Upper  Mississippi  Valley,  5  to  17 ;  Lower  Missouri  Valley,  5  to  14 ;  Minnesota  and  Da- 
kota, 10  to  15;  Rocky  Mountain  region,  3  to  11;  California,  3  to  10. 

Snow. — In  Northern  New  England  it  fell  on  the  1st,  2d,  5th,  6th,  7th;  Western  Vir- 
ginia, 3d,  .5th;  Upper  Michigan,  5th;  Minnesota,  8th,  10th,  11th;  Western  Dakota,  9th 
to  22d;  Western  Nebraska,  8th  to  18th;  New  Mexico,  17th,  22d;  Colorado,  8th,  9th; 
Wyoming,  7th  to  9th,  12th  to  22d,  24th  to  30th;  Utah,  14th  to  17th,  19th  to  21st,  26th; 
Idaho,  12th,  13th,  20th;  Nevada,  9th,  13th  to  17th,  19th  to  22d,  26th;  California,  on 
mountains,  13th,  14th,  16th,  19th,  20th. 


Los 


Depth  of  snow  at  close  of  month, — The  following  are  the  only  stations  reporting  snow: 
)s  Angeles,  Cal.,  visible  on  mountains;  summit  of  Pike's  Peak,  24  incnes  in  depth. 


RELATIVE  HUMIDITY. 


The  average  percentage  of  humidity  for  the  month  ranges  as  follows :  New  England, 
from  66  at  Springfield  to  80  at  Thatcher's  Island;  Middle  Atlantic  States,  56  at  Lynch- 
"burg  to  81  at  Atmntic  City;  South  Atlantic  States,  64  at  Augusta  to  77  at  Cape  Look- 
out; Gulf  States,  62  at  Corsicana  to  63  at  Montgomery  and  77  at  Galveston ;  Ohio  Val- 
ley and  Tennessee,  56  at  Louisville  to  64  at  Memphis;  Lake  region,  63  at  Toledo  to  78 
at  Buffalo  and  Milwaukee;  Upper  Mississippi  and  Lower  Missouri  Valleys,  56  at  Saint 
Louis  to  69  at  Keokuk ;  Minnesota  and  Datcota,  62  at  Bismarck  to  71  at  Breckenridge ; 
Rocky  Mountain  region.  33  at  Denver  to  52  at  Boise  City,  Idaho,  and  67  at  Pioche,  Nev. ; 
California,  59  at  Red  Bluff  to  70  at  San  Francisco.  The  percentage  at  high  stations 
.averages  66  for  Pike's  Peak  and  92  for  Mount  Washington. 
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WINDS. 

The  prevailing  winds  at  the  Signal-Service  stations  are  shown  by  the  arrows,  flying 
with  the  wind,  on  Chart  No.  II.  The  maximnm  velocities,  in  miles  per  honr,  have 
been  pven  in  the  description  of  the  movements  of  low-pressure-  areas.  On  Mount 
Washington  the  highest  velocity,  102  miles,  occurred  on  the  21st. 

Total  movements  of  the  air, — The  following  are  the  largest  monthly  movement*,  as 
recorded  at  the  Signal-Service  stations,  viz:  Pikers  Peak,  15,086  miles;  North  Platte, 
12,203;  Cape  Lookout,  12,046;  Umatilla,  Oreg.,  11,706;  Bismarck,  10.862;  Cape  Mav, 
10,748;  Cape  Hatteras,  10,744;  Breckenridge,  10,620;  Dodge  Citv,  10,489;  Indianola, 
9,853;  Sandy  Hook,  9,353;  Milwaukee,  9,308;  Sandusky,  9,299;  Bamegat,  9,072.  The 
smallest  are:  Dea<lwood,  Dak.,  1,486  miles;  Visalia,  Cal.,  1,665;  San  Antonio,  1,973; 
Knox\-ille,  2,549;  Augusta,  2,744;  Shreveport,  3,015 ;  Brackettville,  Tex.,  3,081;  Lvnch- 
burg,  3,115;  Springfield,  Mass.,  3,232;  Boise  City,  Idaho,  3,496. 

VERIFICATIOXS. 

Indications, — ^As  worked  up  and  issued  to  the  public  three  times  daily,  they  have  been 
caretiilly  compared  with  the  actual  conditions  during  the  succeeding  twenty-four  hours 
with  the  following  results,  viz:  The  percentage  verified  averages  81.8  for  New  Eng- 
land; 80.5  for  the  Middle  Atl&ntic  States;  79.6  for  the  South  Atlantic  States;  76.7  for 
the  East  Gulf  States;  78.7  for  the  We«t  Gulf  States;  77.4  for  the  Ohio  Valley  and  Ten- 
nessee; 80.1  for  the  Lower  Lake  region;  78.8  for  the  Upper  Lake  region;  77.1  for  the 
Upper  Mississippi  Vallej^ ;  76.0  for  the  Lower  Missouri  Valley.  For  all  the  districts 
the  average  venfie<l  is  78.7  per  cent.  By  elements  the  percentage  verified  averages 
85.9  for  the  weather;  81.3  for  the  win4  direction;  74.1  for  temperature;  73.5  for  the 
barometer.  There  were  17  omissions  to  predict  (5 for  weather,  2  for  wind  direction,  7 
for  temperature,  and  3  for  barometer)  out  of  3,600,  or  0.47  per  cent.  Of  the  3,583  pre- 
dictions that  have  been  made,  219,  or  6.1  per  cent.,  are  reconled  as  having  completely 
failed;  176,  or  4.9  per  cent.,  as  one-fourth  verified;  5:56,  or  15.0  per  cent.,  as  one-half 
verified;  576,  or  16.1  per  cent.,  as  three-fourths  verified;  2,076,  or  57.9  per  cent.,  as 
fully  verified. 

Cautionartf  signals, — Out  of  191  signals  onlered  to  be  displayed,  117,  or  61.2  per  cent., 
were  justified  by  subsequent  hourly  velocities  of  25  miles  and  over  at  or  within  100 
miles  of  the  station,  but  of  these  20  were  somewhat  late,  and  16  were  ordered  down 
too  soon;  74  were  not  justified. 

NAVIGATION. 

Stages  of  water  in  rivers, — In  the  table  on  the  right  side  of  Chart  No.  Ill  are  given  the 
highest  and  lowest  readings  of  the  Signal-Service  river-gauges  for  the  month,  with 
the  dates.     At  no  point  was  the  "danger  line"  reached  during  the  month. 

Opening  of  navigation, — Upper  Missouri,  steamer  Big  Horn  ma<le  the  first  trip  of  sea- 
son from  below,  passed  Lower  Bnile  Agency  on  the  1st,  arrived  at  Fort  Lincoln  the 
9th  and  Bismarck  the  lOtli,  left  Bismarcli  on  the  12th,  and  reached  Fort  Benton,  Mont., 
on  the  30th;  report4Ml  river  in  good  condition,  and  rising  rapidly;  this  is  the  earliest 
trip  on  record.  Lakes,  4th,  Duluth,  first  large  steamer  left  for  lower  ports;  Charlotte, 
Lake  Ontario,  first  boat  arrived.  6th,  Rochester,  Canadian  steamers  commenced  run- 
ning. 7th,  Northport.,  Mich.,  steamers  arrived.  10th,  Milwaukee,  first  arrival  fix)m 
Lower  Lakes.  12t-h,  Duluth,  Minn.,  two  Canadian  steamers  arrived,  first  of  season  and 
earliest  on  record.  Marquette,  navigation  opened  by  arrival  of  steam  barges,  report- 
ing water  in  Sault  Ste.  Marie  Canal  one  foot  lower  than  last  year ;  depth  at  entrance 
of  basin,  11  feet  3  inches.  In  northern  portion  of  New  England,  Sd,  Bangor,  Me.,  ice 
paaaod  ont  of  Penobscot  River;  navigation  resumed  after  93  days  of  ice.  14th,  Sebago 
Lake,  Maine,  clear.  13th,  Winnipiseogee  Lake,  New  Hampshire,  clear  of  ice ;  one 
month  earlier  than  usual.  Red  Kiver,  at  Shreveport,  navigation  good  throughout 
month,  but  upper  river  falling  and  navigation  almost  suspended  on  the  30th. 

Canal  navigaii&n, — 1st,  north  branch  ofPennsylvania  Canal  opened.  9th,  Delaware 
and  Hudson  Canal  opened.     15th,  Erie  and  Oswego  Canal  opened. 

ATMOSPHERIC  ELECTRICITY, 

Thunder-storms, — Ist,  Florida,  Georgia,  Nebraska.  2d,  Florida.  3d,  Florida,  Georgia, 
Missouri,  Alabama,  North  Carolina,  Tennessee.  4th,  Florida,  North  Carolina.  6th, 
Dakota,  New  Jersey,  Ohio,  Pennsylvania.  7th,  IlUnois,  Iowa,  Kansas,  Missouri,  Ne- 
braska, Texas.  8th,  Dakota,  Kansas,  Florida,  Georgia,  Illinois,  Louisiana,  Mississippi, 
Missouri,  Alabama,  Tennessee.  9th,  Florida,  Illinois,  Indiana,  Iowa,  Ohio,  Tennessee, 
Kentucky,  South  Carolina,  Georgia.  lOth^  California,  Indiana,  Kentucky,  Missouri, 
North  Carolina,  Ohio,  Texas,  West  Yirgima,  Tennessee,  Pennsylvania,  Maine.     11th, 
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Virginia,  Delaware,  Massachusetts,  North  Carolina,  Pennsylvania,  South  Carolina, 
Georgia,  New  York,  i'ith,  Connecticut,  New  Jersey^  New  York,  Indiana,  Pennsyl- 
vania, Vermont,  Virginia.  13th,  Dakota,  Indian  Territory,  Kansas,  Illinois,  Indiana, 
Iowa,  Missouri,  Nebraska,  Ohio,  Virginia.  14th,  Dakota,  Arkansas,  Florida,  Georgia, 
Illinois,  Indiana,  Iowa,  Michigan,  Mississippi,  Missouri,  Indian  Territory,  Alabama, 
Tennessee.  15th,  Florida,  Illinois,  Indiana,  Iowa,  Kentucky,  Massachusetts,  Missouri, 
Nebraska,  North  Carolina,  Texas,  Louisiana,  Georgia,  Alabama,  South  Carolina,  Ten- 
nessee, Virginia.  IGth,  Dakota,  Indian  I'erritory,  Kansas,  Florida,  Illinois,  Iowa, 
Missouri,  Nebraska.  17th,  Dakota,  Kansas,  Iowa,  Louisiana,  Missouri,  Nebraska, 
New  Jersey,  Indian  Territory,  Alabama.  18th,  Indiana,  Illinois,  Iowa,  Louisiana, 
Mississippi,  Missouri,  Minnesota.  19th,  Illinois,  Indians^  Iowa,  Kansas,  Louisiana, 
Michigan,  Missouri,  Ohio,  Pennsylvania,  Texas,  Wisconsin,  Minnesota,  Oregon,  Ten- 
nessee. 20th,  Dakota,  New  York,  Delaware,  Georgia,  Illinois,  Maine,  Maryland,  New 
Jersey,  Ohio,  Pennsylvania,  California,  Nebraska,  Texas,  West  Virginia,  Tennessee, 
Virginia,  Vermont.  2l8t,  Dakota,  Kansas,  Illinois,  Indiana,  Iowa,  Maine,  Massa- 
chusetts, Nebraska,  New  Hampshire,  New  Jersey,  New  York,  California,  Minnesota, 
Wisconsin,  Tennessee,  Pennsylvania.  22d,  Indian  Territory,  Michigan,  New  York, 
Ohio,  Illinois,  Indiana,  Iowa,  Kansas,  Louisiana,  Marylana,  Massachusetts,  Missis- 
sippi, Missouri,  Texas,  Alabama,  Wisconsin,  Pennsylvania,  West  Virginia,  Kentucky. 
2Sdf  New  York,  Texas,  Arkansas,  Florida,  Illinois,  Indiana,  Iowa,  Louisiana,  Mary- 
land^ Michigan,  Mississippi,  Missouri,  New  Jersey,  Ohio,  Pennsylvania,  Alabama,  Wis- 
consin, Tennessee.  24th,  Florida,  Georgia,  Indiana,  Maryland,  Michigan,  New  Jersey, 
New  York,  North  Carolina,  Ohio,  West  Virginia,  Virginia.  Pennsylvania,  South  Caro- 
lina, Tennessee.  25th,  Rhode  Island,  Connecticut,  Indiana,  Kentucky,  Maryland, 
Mississippi,  Missouri,  North  Carolina,  Ohio,  Nevada,  Virginia.  26th,  New  York,  Vir- 
ginia, Delaware,  Georgia,  Maryland,  Massachusetts,  New  Jersey,  North  Carolina, 
Pennsylvania.  27th,  Colorado,  Maryland,  New  York,  Virginia,  Michigan,  Ohio,  Penn- 
sylvania, Texas,  Alabama,  W^isconsin.  28th,  Maryland,  Delaware,  New  Jersey,  New 
York,  North  Carolina,  Ohio,  Pennsylvania,  Kansas,  Texas,  Alabama,  Virginia.  29th, 
Dakota,  Massachusetts,  Minnesota,  New  York,  Rhode  Island,  Connecticut,  Delaware, 
New  Jersey,  Pennsylvania,  Maryland.  30th,  Iowa,  Kansas,  Massachusetts,  Missouri, 
Nebraska. 

Aurm-ds, — ^Vevay,  Ind.,  2d ;  Iowa  City,  Iowa,  5th;  Monticello,  Iowa,  26th;  North 
Argyle,  N.  Y.,  2d;  Escanaba,  Mich.,  3d;  Morgantown,  W.  Va.,  24th n^  Indiana^iolis, 
Ind..  28th;  Burlington,  Iowa,  19th;  Wood's  Boll,  Mass.,  18th;  Bangor,  Me.,  19th; 
Starkey,  N.  Y.,  14th,  30th;  Wappinger's  Falls,  N.  Y.,  8th;  Wytheville,  Va.,  27th,  29th, 
30th. 

Magnetic  phenomena, — ^Professor  G.  Hinrichs,  Iowa  City,  Iowa,  reports  the  average 
diurnal  magnetic  range  in  declination  as  8.2  minutes. 

TelegraptSc  communication  interfered  tcith  by  atmospheric  electricity. — ^Visalia,  Cal.,  3d,  2 
p.  m.,  wires  surcharged  with  electricity.  Pike's  Peak,  lOth,  ISth^  aud  22d,  intense 
electricity,  could  not  transmit  reports;  22d,  incessant  crackle  at  lightning  arrester; 
27th,  intense  electricity.  Concho,  Tex.,  19th,  communication  interrupted  during  thun- 
der-storm ;  28th,  atmosphere  ^^reatly  charjged  with  electricity.  Mason,  Tex.,  7th.  storm 
interfered  with  commimication.  New  London,  29th,  air  highly  charged  witli  elec- 
tricity, interfering  with  telegraph  wires. 

OPTICAL  PHENOMENA. 

SoJnr  halos, — 1st.  Mississippi,  Ohio,  Kentucky.  2d,  California,  Texas,  Alabama, 
Kentucky.  3d,  Illinois,  Indiana,  Michigan,  Ohio.  4th,  Iowa,  Massachusetts,  New 
York,  Ohio,  Rhode  Island.    5th,  Delaware,  Georgia,  Illinois,  Indiana,  Iowa,  Michi- 

§an.  New  York,  Ohio,  Kentucky.  6th,  lowa^  Connecticut.  7th,  Michigan,  Ohio, 
th,  Pennsylvania,  New  Hampshire.  9th,  Mississippi,  New  York,  Ohio,  Rhode  Island, 
Connecticut,  Massachusetts.  11th,  Illinois,  Indiana,  Michigan,  Pennsylvania,  Ohio, 
Nebraska.  12th,  Connecticut,  New  York,  Ohio.  13th,  Illinois,  Indiana,  Iowa,  Ohio, 
Pennsylvania,  West  Virginia,  Kentucky.  14th,  Michigan,  Pennsylvania,  Vermont, 
California,  Ohio,  Georgia,  Nebraska.  15th,  Connecticut,  New  Jersey,  New  York, 
Ohio.  16th,  Michigan,  New  Hampshire,  Onio,  Rhode  Island,  Massachusetta.  Con- 
necticut, Texas.  17th,  Illinois,  Indiana,  Michigan,  Ohio,  Maine.  18th,  Massa- 
chusetts, New  York,  Michigan,  Ohio,  Kentucky,  "Vermont.  19th,  Ohio,  Georgia,  Vir- 
ginia, New  York,  Connecticut.  20th,  Connecticut,  Maine,  Massachusetts,  New  Hamp- 
shire, New  York,  Ohio,  Vermont,  South  Carolina.  2l8t,  Michigan,  New  Hampe^re, 
Kentucky.  22d,  Connecticut,  Iowa,  Maine,  Mas8a<;husetts,  Nebraska,  New  Hamp- 
shire, New  York,  Ohio,  Vermont,  South  Carolina,  Rhode  Island.  2:W,  Maine,  New 
York,  Ohio,  Georgia.  24th,  Colorado.  25th,  Michigan.  Connecticut.  26th,  Ohio, 
Louisiana.  27th,  New  York,  Kansas,  Texas,  Vermont.  26th,  Nebraska.  29th,  Michi- 
gan, Utah,  California,  Florida,  Connecticut.  30th,  Illinois,  Iowa,  Michigan,  and  Con- 
necticut. 
Lunar  halos,— 6th,  Iowa.     7th,  Michigan,  Utah,  Virginia,  Nebraska,  South  Caro- 
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lina,  Georgia,  Vermont.  8th,  New  York,  Michigan,  Maryland.  9th,  Maine,  Virginia, 
Kansas,  Missonri,  West  Virginia,  Rhode  Island.  10th,  Illinois^  Missoari,  Wyoming 
Territory,  Nebraska,  Iowa.  11th,  Illinois,  Kansas,  Maryland,  Michigan,  Ohio,  Texas, 
Minnesota,  Pennsylvania,  Kentnoky,  Soath  Carolina.  12th,  Massachusetts,  Michigan, 
Wisconsin,  Dakota,  Missouri,  Ohio,  New  York,  Rhode  Island,  Nebraska.  13th,  iSala- 
ware,  Maine,  Michigan,  Ohio,  Virginia,  Wisconsin,  Missouri,  West  Virginia,  Kentucky. 
14th,  Michigan,  Virginia,  New  York,  Kentucky,  Florida.  15th,  Illinois,  New  Jersey, 
New  York,  Missouri,  Minnesota,  South  Carolina,  Pennsylvania,  New  Hampshire,  Texas. 
16th,  Indiana^  Iowa,  Michigan,  Alabama.  17th,  Illinois,  Michigan,  New  Jersey,  Ohio, 
Virginia,  Maine.  18th,  South  Carolina,  Massachusetts.  19th,  Massachusetts.  22d, 
New  York.    2&th,  Wisconsin.    SS^Hh,  South  Carolina.    30th,  South  Carolina. 

Aftroj^.— Olivet.  Dak.,  2d,  3d,  28th,  29th,  30th;  Iowa  City,  Iowa,22d;  New  London, 
Conn.,  15th;  Starkey,  N.  Y.,  21st. 

MISCELLANEOUS  PHENOMENA. 

BotaMeah — ^Maine:  in  bloom,  26t.h,  wild  strawberry;  leafing,  16th,  raspberry,  lilac; 
18th,  red  maple ;  24th,  poplar.  New  Hampshire :  in  bloom,  14th,  trailing  arbutus ; 
16th,  elm;  30th,  apple;  leafing,  20th,  red  maple,  lilac,  gooseberry;  30th,  manle,  elm, 
birch;  30th,  firuit  forward.  Vermont:  in  bloom,  4th,  11th,  maynowers;  30tn,  plum, 
strawberry;  budding,  28th,  maple;  30th,  grass  four  inches  high.  Massachusetts:  in 
bloom,  1st,  willow;  2d,  trailing  arbutus;  5th,  cinque  foil;  6th,  maple,  hazel;  10th, 
lilac,  elm;  13th,  willow;  3d,  dandelion;  14th.  alder,  poplar,  fever  bush;  8th,  violet; 
11th,  hyacinth;  18th,  forsythia;  I9th,  magnolia,' larch ;  17th,  anemone,  addertongue; 
20th,  cowslip;  23d,  cherry;  25th,  plum;  22d,  horseohestnut ;  28th,  hawthorn;  21st, 
peach;  ripe,  2Sd,  rnubarb;  leafing,  4th,  gooseberry;  6th,  currant;  24th,  garden  pease 
two  inches  high.  Connecticut:  iii  bloom,  8th,  red  maple,  peach;  21st,  shad-bush; 
24th,  cherry;  ^th,  pear;  28th,  apnle;  17th,  violet,  Jonquil;  leafing,  10th,  syringa; 
27th,  apple;  15th,  rose;  22<l,  horsecnestnut,  pear.  New  York:  in  bloom,  4th,  daffodil; 
12th,  maple ;  14th,  dandelion,  trailing  arbutus ;  18th,  cherry ;  21st,  peach,  plum ;  30th, 
flowering  almond,  strawberry,  blackalder;  29th,  apple,  pear;  18tn,  magnolia;  27th, 
lilac;  23d,  currant,  shad-bush;  7th,  violet,  hyacintn;  15tn,  crocus,  snow-drop;  17th, 
apricot;  leafing,  1st,  lilac;  30th,  locust;  24th,  forest  trees;  29th,  rye  heading,  grain  in 
fine  condition;  24th,  wheat  unusually  forward.  New  Jersey:  in  bloom,  11th,  straw- 
berry, pear^  maple;  12th,  cherry,  peach;  14th,  plum;  24th,  lilac,  apple,  dogwoo<l, 
grape ;  leahng,  25th,  forest  trees.  Maryland :  in  bloom,  27th,  pea ;  27th  to  30th,  wheat 
heading  out.    Pennsylvania:  in  bloom,  10th  to  19th,  peach;  14th,  cherry,  plum;  16th, 

%  grape;  19th,  apple,  pear;  leafing,  20th,  forest  trees;  20th  to  24th,  rye  heading;  30th, 
wheat  heading.  West  Virginia :  in  bloom,  5th,  cheiry ;  10th,  apple,  plum ;  15th,  wheat 
looks  well.  Virginia:  in  bloom,  3d,  dogwood,  sassafras;  l(Hh,  poplar,  maple,  apple, 
pear,  Judas  tree;  13th,  cherry;  15th,  lilac;  19th,  fruit  formed  on  all  trees,  except 
apple,  in  the  eastern  portion  ot  State ;  in  the  northwestern  portion,  cherries  formed 
on  the  28th.  North  Cfarolin a:  ripe,  30th,  strawberry.  Florida :  ripe^  23d,  strawberry, 
plum,' and  dewberry;  1st,  blackberry  ripening,  15th,  plentiful.  Mississippi:  in  bloom, 
20th,  snap  dragon ;  22d,  gladiola,  morning  glory ;  27th,  Carolina  pink,  wild  rose,  lark- 
spur, moss  rose,  portulacca;  27th,  oats  in  mil  head.  Arkansas:  in  bloom,  1st,  white 
oak;  2d,  blackberry;  ripe,  1st,  maple  seed;  11th,  strawberry;  24th,  cherry.  Mis- 
souri: in  bloom,  2d,  black  locust;  3d,  violet;  4th.  crabapple;  5tn,  cherry;  6th,  apple; 
7th.  dandelion;  8th,  strawberry;  11th,  lilac;  16tn,  tulip;  18th,  larkspur;  19th,  snow- 
ball; 20th,  honeysuckle,  horseradish;  27th,  white  walnut;  26th,  yellow  rose;  29th, 
pea;  22d,  blackberry;  26th,  potato;  ripe,  22d.  maple  seed;  leafing,  5th,  maple;  17th, 
uluegrass  heading ;  20th,  wheat  in  fiill  heaa,  prospects  good.  Indian  Territory :  in 
bloom,  17th,  locust;  ripe,  29th,  stjrawberry.  Ohio:  in  bloom,  1st,  11th,  13th,  15th, 
17th,  peach;  24th,  apple,  lilac;  4th,  pear;  18th,  cherry,  plum,  flowering  almond,  ma- 
ple; 21st,  redbnd;  11th,  magnolia;  27th,  honeysuckle;  20th,  dogwood;  25th,  quince; 
6th,  currant,  gooseberry;  leafing,  20th  to  28th,  trees  generally;  Sothf  barley  heading; 
17th.  wheat  and  tobacco  very  forward.  Indiana :  in  bloom,  1st,  apricot,  violet,  hya- 
cinth, crocus,  narcissus,  galanthus,  anemone;  3d,  redbud,  Jonquil,  flowering  almond, 
wild  plum;  8th,  cherry,  pear;  10th,  plum,  peach;  15th,  pear,  cneiry,  tulip,  iris;  17th, 
apple;  20th,  dogwood;  S^,  rose;  23d,  wheat  heading.  Illinois:  in  bloom,  3d,  diui- 
deuon.  pear,  elm;  4th,  buttereup;  5th,  chernr,  crabapple,  strawberry,  blackberry; 
7th,  lilac  ^  15th,  apple;  18th,  plum;  21st,  snowball;  22a,  roses,  may  apple,  geranium; 

•  24th,  prairie  candlestick;  26th,  actea;  budding,  5th,  grapevine;  leafing,  21st,  grape- 
vine. Michigan:  in  bloom,  6th,  daffodil;  29th,  shad-bush;  30th,  peach,  apple;  leaf- 
ing, 29tii,  forest  trees.  Iowa :  in  bloom,  5th,  dandelion ;  6th,  apple,  pear,  gooseberry ; 
7th,  cheiry,  plum;  8th,  peach;  20th,  lilac,  jessamine;  23d,  Judas  tree;  24th,  straw- 
berry, currant;  27th,  hawthorn;  30th,  pea;  leafing,  11th,  black  walnut;  27th,  crab- 
apple; ripe,  30th,  white  maple  seed.  ,  Wisconsin:  in  bloom,  19th,  plum:  20th,  blood- 
root,  violet,  liverwort;  21st,  dandelion',  clover;  29th.  strawberry;  30th,  cnerry,  mount- 
ain ash,  horsechestnut;   11th,  blue  iris;  22d,  apple;   leafing,  29th,  willow,  balm  of 
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gilead;  30th,  currant  nearly  full  bloom.  Kansas:  in  bloom,  5tli,  crabapple;  7th, 
apple;  3d,  plum;  4th,  cherry,  pear;  6th,  flowering  almond;  10th,  rose;  ripe,  8th,  elm 
and  maple  seeds.  Nebraska:  in  bloom,  8th,  crabapple,  plum;  11th,  flowering  almond, 
apple,  cherry;  13th,  strawberry;  2d,  wild  flowers;  20th,  wild  cherry  and  plum;  9th, 
trees  leafing.  Dakota,  Olivet:  1st,  grass  commencing  to  look  green;  15th,  sufficient 
growth  for  stock;  prairies  mostly  green;  20th,  Cottonwood  leafing.  Nevada:  in 
bloom,  2d,  peach;  leafing,  29th,  poplar,  cotton  wood.  California,  Visalia:  12th,  bar- 
ley and  wheat  heading. 

Birds.— Wild  Geese:  Mount  Steriing,  111.,  2d,  17th;  Creswell,  Kaus.,  6th,  10th,  11th, 
12th;  New  Bedford,  Mass.,  7th;  Springfield,  Mass.,  8th;  Rowe,  Mass.,  9th;  Contoo- 
cookville,  N.  H.,  4th;  Flushing,  N.  J.,  25th;  Green  Castle,  Pa.,  2Sd;  Woodstock,  Vt, 
6th;  Newport,  Vt.,  10th;  Embarrass,  Wis.,  19th;  Bismarck,  Dak.,  11th,  25lh;  Du- 
buque, Iowa,  30th ;  Newport,  R.  I.,  7th;  Fort  Griffin,  Tex.,  5th.  Martins:  Monti- 
cello,  Iowa,  10th;  Afton,  Iowa,  8th;  Cornish,  Me.,  15th;  Fallstou,  Md.,  9th;  Platts- 
mouth,  Nebr.,  10th;  Oregon,  Mo.,  9th;  Palermo,  N.  Y.,  4th;  Weldou,  N.  C,  12th,  23d; 
Bellefontaine,  Ohio,  6th;  Jacksonburg,  Ohio,  11th;  Lewisburg,  Ohio,  8th ;  Catawissa, 
Pa.,  1st;  Newport,  Vt.,  20th;  Embarrass,  Wis.,  14th.  SwaUows:  Southin^ton,  Conn., 
25th  to  29th;  New  Cory  don,  lud.,  18th;  Guttenburg,  Iowa,  13th;  Cornish,  Me.,  15  th; 
West  Water ville,  Me.,  24th;  Somerset,  Mass.,  2d;  New  Bedford,  Mass.,  34l;  Litch- 
field. Mich.,  20th;  Waltham,  Mass.,  22d;  Palermo,  N.  Y.,  20th;  Contoocook ville,  N. 
H.,  i4th;  Pleasant  Run,  N.  J.,  22d;  Wappinger's  Falls,  N.  Y.,  16th;  Flushing,  N.  Y., 
14th;  Bellefontaine,  Ohio,  19th;  Sandusky,  Ohio,  10th;  Jacksonburg,  Ohio,  11th, 
15th;  Bethel,  Ohio,  2.3d;  Catawissa,  Pa.,  lOth;  Chambersburg,  Pa.,  12th;  West  Char- 
lotte, Vt.,  17th;  Woodstock,  Vt.,  30th;  Strafford,  Vt.,  22d;  WytheviUe,  Va.,  15th; 
Prospect  Hill,  Va.,  13th;  Morgantown,  W.  Va.,  13th;  Atlantic  City,  N.  J.,  2d;  Fort 
Union,  N.  Mex.,  24th;  Waterburg,  N.  Y.,  26th.  Whippoorwills :  Laconia,  Ind.,  9th; 
Holton,  Kans.,  14th;  Fort  Madison,  Iowa,  18th;  Saint  Meinrad,  Ind.,  14th;  Gutten- 
burg, Iowa,  18th;  Cresco,  Iowa,  23d;  (Okaloosa,  La.,  12th;  Fallston,  Md.,  14th; 
Plattsmouth,  Nebr.,  18th;  Fayett-e,  Miss.,  1st;  Oregou,  Mo..  27th;  Palermo,  N.  Y., 
23d;  Kensico,  N.  Y.,  20th;  Weldon,  N.  C,  22d;  Murphy,  N.  C.,  3d;  Ringgold,  Ohio, 
17th;  near  Keswick  Station,  Va.,  10th;  Dover  Mines,  Va.,  10th.  Wrens:  Mouticello, 
Iowa,  10th;  Plattsmouth,  Nebr.,  18th;  Oregon,  Mo..  27th;  Palermo,  N.  Y.,  30th. 
Cranes:  Monti  cello,  Iowa,  20th;  Creswell,  Kans.,  18th;  Oregon,  Mo.,  16th;  Dover 
Mines,  Va.,  10th;  Fort  Griffin,  Tex.,  4th;  Camp  Sheridan,  Nebr.,  4th.  Catbird:  Ta- 
bor, Iowa,  2:W;  Somerset,  Mass.,  20th:  Plattsmouth,  Nebr.,  18th;  Murphy,  N.  C, 
10th;  Sanduskv,  Ohio,  30th;  Jacksonburg,  Ohio,  28th;  Fayetteville,  N.  C.,  Ist; 
Bethel,  Ohio,  22d;  Prospect  Hill,  Va..  23d.  Mocking  birds:  Baxter  Springs,  Kans., 
15th;  Fort  Madison,  Iowa,  18th;  Brookhaven,  Miss.,  6th;  Oreffon,  Mo.,  6th.  Fkebes:  • 
Woodstock,  Vt.,  9th.  King  birds:  Baxter  Springs,  Kans..  16tn;  Fayetteville,  N.  C, 
Ist;  Prospect  Hill,  Va.,  i&th.  Cuckoos:  Brookhaven,  Miss.,  24th;  Fayett-e,  Miss., 
16th.  Prairie  chickens:  Fayette,  Miss.,  18th.  Thrush:  Southington,  Conn.,  21st;  Bax- 
ter Springs,  Kans..  14th;  Somerset,  Mass.,  8th,  19th;  Litchfield,  Mich.,  20th;  Jack- 
sonburg, Ohio,  16th;  Woodstock,  Vt.,  25th.  Humming-birds:  Laconia,  Ind.,  13th; 
Fayetteville,  N.  C,  14th.  Kingfishers:  West  Charlotte,  Vt.,  17th.  Blackbirds:  Cor- 
nish, Me.,  19th;  Woodstock,  Vt.,  26th;  Coalville,  Utah,  27tb.  Quail:  Brookhaven, 
Miss.,  16th.  Bludays:  Creswell,  Kans.,  29th.  Killdeers:  St-arkey,  N.  Y.,  2d.  Snipe: 
Creswell,  Kans.,  20th;  Litchfield,  Mich.,  20th.  Pelicans:  Coming,  Me.,  15th,  in  large 
flocks.  Yellow  birds:  Palermo,  N.  Y.,  23d;  Woodstock,  Vt.,  15th.  Meadow  larks: 
Palermo,  N.  Y.,  3d:  Embarrass,  Wis.,  1st.  Grouse:  Cornish,  Me.,  11th.  Ducks: 
Nashville,  Tenn.,  19th.  Woodpeckers:  Cornish,  Me.,  2d;  Brookhaven,  Miss.,  4th; 
Woodstock,  Vt.,  25th.  Orioles:  Fort  Madison,  Iowa,  28th;  Cornish,  Me.,  15th; 
Litchfield,  Mich.,  30th;  Plattsmouth,  Nebr.,  22d;  Oregon,  Mo.,  27lh.  Brants:  Fort 
Madison,  Iowa,  28th. 

Miscellaneous. — Frogs  piping:  Vevay,  Ind.,  2d ;  Monticello,  Iowa,  29th ;  Cornish,  Me,, 
5th;  Standish,  Me.,  3d;  Fall  River,  Mass.,  4th;  Palermo,  N.  Y.,  24th;  Contoocook- 
ville,  N.  H.,  3d;  Woodstock,  Vt.,  11th;  Newport,  Vt.,  18th;  Embarrass,  Wis.,  Ist; 
Dubuque,  Iowa,  11th ;  Camp  Sheridan,  Nebr.,  4th.  Colorado  potato-bug:  Laconia,  Ind., 
18th,  uumeroiu);  New  Market,  Md.,  !^h,  in  large  numbers;  Litchfield,  Mich.,  30th, 
numerous ;  Vineland,  N.  J.,  30th,  in  large  numbers ;  Chambersbure,  Pa. ,  30th,  very  abun- 
dant ;  Oliver,  Dak.,  16th.  Fire-Hies :  Saint  Meinrad,  Ind.,  16th ;  New  Orleans,  La.,  6th. 
Millers :  Creswell,  Kans. ,  6th.  Bees :  Standish,  Me. ,  10th ;  Oregon,  Mo. ,  6th ;  West  Char- 
lotte, Vt. ,  19th ;  Embarrass,  Wis. ,  29th ;  Waterburc ,  N.  Y. ,  26th.  Bats :  Freehold,  N.  J., 
20th ;  Catawissa,  Pa. ,  22d.  Butterflies :  Somerset,  Mass. ,  7th ;  New  Bedford,  Mass. ,  14tb ; 
Catawissa,  Pa. ,  23d ;  West  Charlotte,  Vt. ,  29th.  Wasps :  Oregon,  Mo. ,  7th.  Lady-bugs : 
Oregon,  Mo. ,  17th.  Crickets :  Oregon,  Mo. ,  19th.  June-bugs :  Palermo,  N.  Y. ,  30th.  Mos- 
quitoes: Olivet,  Dak.,  3d,  11th.  Shad:  First  caught  on  the  3d  at  Wappinger's  Falls, 
N.  Y. ;  4th,  Ardenia,  N.  Y. :  Flushing,  L.  1,, fishing  oetter  than  for  30  years  past. 

Meteors,— 'ViBalm,  Cal.,  30th ;  Judsonia,  Ark.,  11th ;  Southington,  Cfonn.,  18th;  Wood- 
stock, Md. ,  1st,  2d,  5th,  25th,  and  26th ;  Milton,  Mass. ,  29th :  FaU  River,  Mass.,  3d ;  Utch- 
field,  Mass.,  20th;  Oregon,  Mc,  3d;  Waterburg,  N.  Y.,  Idth  and  20th;  North  Vohiey, 
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N.  Y.,20th;  Wappinger's  Falls,  N.  Y.,  3d;  Wester ville,  Ohio,  15th;  Green  Castle,  Pa., 
7th ;  Port  Jervis,  N.  i .,  16th,  12.10  a.  m.,  a  large  meteor  of  intense  brilliancy  passed  from 
south  to  north,  altitude  45°,  burst  when  near  northern  horizon  with  a  report  resembling 
heavy  thunder  heard  after  an  interval  of  nearly  two  minutes;  sky  somewhat  cloudy. 

Folar  ftaii£f«.^Baltimore,  Md.,  8th;  New  Corydoo,  Ind.,  Ist,  3d,  4th,  7th ;  Guttenburg, 
Iowa,  12th;  Iowa  City,  Iowa,  17  th ;  Tabor,  Iowa,  17  th;  Gardiner,  Me.,  3d;  Plattsmonth, 
Nebr.,20th;  North  Argyle,N.  Y.,4th;  Vineland,N.  J.,22d;  Wythe  ville,  Va. ,  Ist,  17th. 

Prairie  and  forest  fires. — In  Kansas  every  dav  except  7th,  9th,  and  17th ;  Missouri, 
Ist,  4th,  5th,  19th,  23d,  28th ;  Dakota,  2d  to  4th,  6th,  12th,  13th,  24th,  28th  to  30th ;  Iowa, 
4th;  Nebraska,  5th,  24th,  26th;  New  Jersey,  21st ;  New  York,  12th,  13th. 

Zodiacal  lufht — Southington,  Conn.,  3d,  18th,  21st;  Cresco,  Iowa,  22d,  27th;  Monti- 
ceUo,  Iowa,  5th,  6th,  18th,  19th,  20th,  2:M,  26th,  27th,  28th,  29th,  30th;  Somerset,  Mass., 
3d,  18th,  19th,  20th,  2l8t ;  FaU  River,  Mass  ,  21st ;  Rowe,  Mass.,  2d ;  Cambridge,  Mass., 
3d,  17th,  18th,  19th, 21st :  Coming,  Mo.,  19th,  24th,  26th,  27th ;  Atoo,  N.  J.,  1st,  2d,  2l8t, 
26th,  30th ;  Tybee  Island,  Ga.,  1st;  Waterburg,  N.  Y., 2d,  19th,  20th,  21st ;  Bellefontaine, 
Ohio,  4th;  WythevUle,  Va.,4th. 

Earthqua^. — On  the  15th,  at  Glendive,  Mont.,  on  the  Yellowstone,  three  distinct 
shocks  were  felt,  following  each  other  -at  intervals  of  half  an  hour.    A  rent  in  the 
ground  was  reported  500  yards  long,  revealing  a  coal  vein,  and  emitting  a  strong  odor 
of  sulphur. 

Sunspots. — ^The  following  observations,  made  by  Mr.  D.  P.  Todd,  haye  been  forwarded 
by  Rear- Admiral  John  Rodgers,  U.  8.  N.,  Superintendent  of  the  United  States  Naval 
Observatory,  Washington,  D.  C,  viz:  None  visible  on  the  Ist,  6th,  7th,  8th,  11th,  12th, 
13th,  14th.  17th,  18th,  19th,  21st,  22d,  2M.  25th,  26th,  29th,  and  30th.  New,  one  group 
and  one  spot,  the  2d;  large  pt>up  of  faculie  visible  the  5th  and  27  th. 

Prof.  G.  Hinrichs,  Iowa  City,  Iowa,  reports  having  examined  the  sun's  disk  on  sixteen 
days,  but  without  seeing  any  spots. 

Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brigadier-General  {Brevet  Assigned) ^  Chief  Signal  Officer,  U,  S,  A. 


Paper  38. 
MONTHLY  WEATHER  REVIEV,  MAY,  1878. 

INTRODUCTION. 

In  compiling  the  present  review,  the  following  data,  received  up  to  June  14,  have 
been  made  nse  of,  viz :  the  regular  tri-daily  weather  charts,  containing  the  data  of 
simultaneous  observations  taken  at  one  hundred  and  forty  Signal-Service  stations  and 
fourteen  Canadian  stations ;  monthly  journals  and  means  from  one  hnndred  and  thirty 
six  of  the  former,  and  monthly  means  from  thirteen  of  the  latter ;  reports  from  twenty- 
five  Special  Sunset  stations;  two  hundred  and  twenty-two  reports  from  voluntary 
observers ;  thirty-one  monthly  reports  from  United  St>at^  Army  post  surgeons ;  marine 
reords ;  international  simultaneous  reports ;  monthly  reports  of  the  weather  services 
of  the  States  of  Iowa  and  Missouri ;  reliable  newspaper  extracts  and  special  reports. 
The  most  interesting  features  of  the  mouth  have  been :  the  return  to  noimal  tempera- 
tures east  of  the  Rockv  Mountains ;  the  number  and  severity  of  tornadoes  and  thunder 
and  hail  storms;  and  the  heavy  rain-falls  along  the  eastern  slope  from  Dakota  to 
Northern  Texas  and  Arkansas. 

BAROMETRIC  PRESSURE. 

In  general, — On  Chart  No.  II  is  shown  the  general  distribution  of  atmospheric  press- 
ure by  the  isobaric  lines.  Compared  with  the  means  of  previous  years,  the  pressure 
for  the  present  month  is  slightly  below  normal,  the  deficiency  being  greatest  over 
New  England,  where  it  averages  about  0.05  of  an  inch. 

Barometric  ranges, — These  have  been  somewhat  smaller  than  usual,  and  vary  as  fol- 
lows: In  New  England,  the  greatest  range  was  0.86  inch  at  Eastport.  and  smallest, 
0.75  at  Springfield ;  Mount  Washington,  0.76.  Middle  States,  0.74  at  Albany  and  New 
York,  and  0.51  at  Lynchburg.  South  Atlantic  States,  0.67  at  Cape  Hatteras,  and  0.38 
at  Tybee  Island.  Eastern  Gulf  States,  0.39  at  Saint  Mark's,  and  0.25  at  Key  West. 
Western  Gulf  States,  0.65  at  Corsicana,  and  0.37  at  New  Orleans.  Ohio  Valley  and 
Tennessee,  0.67  at  Pittsburg,  and  0.42  at  Knoxville.  Lake  region,  0.87  at  Alpena,  0.63 
at  Oswego.  Upp^i*  Mississippi  Valley,  0.79  at  Saint  Paul,  0.61  at  Saint  Louis.  Mis- 
souri V^ey,  1.06  at  Yankton,  0.80  at  Bismarck.    Plains  of  Kansas  and  Nebraska 
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(where  the  larjp^st  rai]g:e8  oocurred),  1.19  at  Dodf^e  City,  and  1.05  at  North  Platte. 
Rocky  Mountains  and  Western  Plateau,  0.83  at  Salt  Lake  City,  and  0.57  at  Santa  F^; 
Pike's  Peak,  0.55.    Pacific  Coast,  0.46  at  San  Francisco,  and  0.2S  at  Los  Angeles. 

Areas  of  high  pressure  in  general, — Of  these  six  have  been  sufiSciently  well  marked  to 
warrant  description.    No.  II  was  attended  by  severe  frosts  from  the  11th  to  the  14th. 

No.  I  appeared  during  the  1st  on  the  coast  of  Oregon  and  Washington  Territory : 
11  p.  m.  barometer  at  Portland,  Oreg.,  30.35,  or  0.28  above  the  normal,  with  cool 
northerly  winds  prevailing  thence  to  Nevada  and  Utah ;  light  snow  and  a  southwest 
gale  on  the  summit  of  Pike's  Peak,  with  a  temperature  of  l(^'.  2d,  a.  m.  barometer  at 
Portland,  30.44,  or  0.32  above  normal ;  11  p.  m.  barometer  at  Salt  Lake  City,  30.18,  or 
0.32  above  normal ;  cool  and  clear  weather  prevailed  throughout  this  region  during 
the  day,  the  minimum  temperature  at  Boise  City  being  29^ ;  at  Winnemucca  31^,  and 
Cheyenne  30^.  A  heavy  northwest  snow-storm  also  prevailed,  during  latter  part  of 
day,  firom  Dakota  to  Manitoba,  severe  squalls  being  reported  in  the  valley  of  tne  Red 
River  of  the  North.  3d,  a.  m.  barometer  at  Salt  Lake  City,  30.24,  or  0.36  above  normal, 
where  the  maximum  pressure  remained  throughout  the  day ;  a.  m.  minimum  tempera- 
tures, Virginia  City  and  Cheyenne,  28°,  Bismarck,  27^,  and  Pembina  and  Fort  Garry, 
26P ;  the  northwest  snow-storm  in  the  Northwest  continued  during  the  early  part  of 
the  day,  and  high  north  and  northwest  winds  and  gales  during  latter  part  of  day  at 
Pike's  Peak,  in  western  portions  of  Nebraska  and  Kansas,  and  on  the  coast  of  Texas. 
4th,  the  pressure  fell  from  Oregon  to  Colorado,  and  continued  highe^st  in  the  Southwest, 
the  lowest  a.  m.  t-emperature,  30^  (except  in  Dakota  and  Manitoba),  occurring  at  Santa 
F^  and  Fort  Craig,  N.  Mex.  During  the  day  the  winds  in  the  Southwest  changed 
from  northerly  to  southwesterly,  a  severe  southwest  gale  and  high  sea  being  reported 
off  the  mouth  of  the  Brazos  River.  5th,  the  highest  pressure  was  over  the  Gulf  of 
Mexico,  with  brisk  to  high  northerly  winds  in  the  East  Gulf.  Cautionary  off-shore 
signals  were  ordered  on  the  moming*^  of  the  3d  at  IncUanola  and  Gadveston,  and  were 
Justified  by  north  winds  of  34  and  39  mUes  respectively. 

No.  II  formed  in  the  Rocky  Mountain  region  during  7th,  in  rear  of  storm-area  No.  V, 
and  extended  eastward.  8th,  a.  m.  barometers  above  normal  at  Santa  F^,  0.28  inch; 
at  Dodge  City,  0.29,  and  at  Cheyenne  and  North  Platte,  0.26 ;  minimum  temperature, 
30°  at  Cheyenne ;  northerly  winds  extended  over  the  Southwest,  with  occasional  heavy 
rains ;  cautionary  off-shore  signals  were  ordered  at  Indianola  and  Galveston,  the  for- 
mer of  which  was  justified  by  a  wind  of  34  miles.  9th,  the  maximum  pressures  con- 
tinued over  the  western  plains  and  Missouri  Valley ;  11  p.  m.  barometers  at  Dodge 
Citjr,  North  Platte,  and  Yankton,  0.42, 0.41,  and  0.38  above  normals,  respectively.  10th, 
minimum  a.  m.  temperatures  were  reported:  at  Deadwood  and  Breckenridge,  30^; 
Cheyenne,  31^  ;  Pembina,  Marquette,  and  Rockliffe,  32° ;  11  p.  m.  barometers  at  Fort 
Gibson,  Yankton,  and  Pembina,  0.30,  0.32,  and  0.35  above  normals,  respectively ;  gen- 
erally clear  or  fair  weather  prevailed  west  of  tl^e  Mississippi,  excepting  li^ht  rains  in 
Southern  Texas  and  New  Mexico,  but  during  the  11th  and  12th  cloud  and  rain  increased 
from  Texas  to  Dakota,  the  storm-center.  No.  VIII,  probably  developing  in  this  region. 
12th,  a.  m.  barometers  at  Yankton,  Breckenridge,  and  Pembina,  0.35,  0.36,  and  0.36 
inch  above  normals,  respectively ;  minimum  temperatures,  Pembina  and  Fort  Gtkiry, 
24° ;  Yankton  and  Escanaba,  28°.  13th,  a.  m.  barometers  at  Yankton,  Breckenridge, 
and  Pembina,  0.23,  0.27,  and  0.28  above  normals,respeotively ;  minimum  temperatures, 
Pembina,  28°,  Port  Stanley,  29°,  Breckenridge,  Escanaba,  Alpena,  and  Rockliffe,  30°. 
14th,  a.  m.  barometer  at  Escanaba,  30.14.  or  0.16  above  normal;  minimum  tempera- 
tures, Sangeen,  27°,  Escanaba,  28°,  Aii>ena,  30°,  Marquette,  Parry  Sound,  and 
Rochester,  31°.  15th,  a.  m.  barometer  at  Father  Point,  30.14,  or  0.24  above  normal, 
and  at  Chatham,  30.16,  or  0.23  above  normal;  minimum  temperatures,  Rockliffe,  27°, 
Saugeen,  Parry  Sound,  and  Chatham,  28°.  From  the  11th  to  the  14th  quite  severe 
and  destructive  frosts  occurred  in  Iowa,  the  Lake  States,  Maryland,  New  Jersey,  and 
New  England ;  ice  formed  very  generally,  and  snow  was  reported  in  Dakota^  lowa^ 
Ontario,  New  York,  Pennsylvania,  and  northern  portions  of  New  Hampshire  and 
Vermont. 

No.  Ill  appeared  over  Lake  Superior  during  the  night  of  the  16th,  and  on  the  17th 
extended  eastward  over  the  Lake  region.  18th,  a.  m.  oarometer  at  Saugeen,  0.26  inch 
above  normal:  11  p.  m.  barometer  at  Father  Point,  0.34  above  normal.  On  the  morn- 
ing of  the  19tn  it  appeared  central  over  the  Gulf  of  Saint  Lawrence,  and  the  isobj^ 
30.10  included  the  wnole  Atlantic  States.  During  the  20th  the  pressure  gradually 
gave  way  in  advance  of  storm-area  No.  IX,  and  during  the  21st  this  area  disappeurecl 
to  the  eastward. 

No.  IV  appeared  during  the  20th,  in  the  Northwest,  in  rear  of  storm-area  No.  IX,  the 
isobar  30.10  extending  southeastward  to  Lower  Michigan,  Indiana,  and  Western  Ten- 
nessee by  the  morning  of  the  21st :  south  westward  of  this  area  easterly  winds  and 
increasing  cloudiness  prevailed  in  aavance  of  storm-area  No.  XII.  Morning  of  the  22d, 
isobar  30.20  included  the  Lake  region,  the  pressure  being  0.31  above  normal  at  Esca- 
naba, Saugeen,  and  Parry  Sound:  minimum  temperatures.  Parry  Sound,  32°,  and 
Rockliffe,  31°.    During  the  day  tlie  center  remained  almost  stationary,  but  with  a 
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decrease  of  pressure,  and,  during  the  23d,  this  area  ^^as  either  dissipated  or  moved  off 
to  the  northeastward. 

No.  y. — ^The  presisure  rose  daring  the  22d  in  Oregon,  Washington  Territory,  and 
Idaho,  with  clearing,  followed  hy  clear  weather ;  remained  high  during  the  23d,  and 
reached  the  maximum  at  Portland,  Greg.,  on  the  morning  of  tlie  24th ;  a.  m.  harometer 
30.34,  or  0.22  above  the  normaL  During  the  rest  of  the  day,  however,  the  pressure 
fell  in  this  district,  but  rose  at  the  Rocky  Mountain  stations.  25th,  a.  m.  barometer 
at  Cheyennne  and  Denver,  0.24  and  0.27  above  normals ;  the  pressure  remained  high 
in  this  region  throughout  the  25th,  but  on  the  26th  this  area  was  probably  dissipated 
in  advance  of  low-pressure  area  No.  XIII. 

No.  YI. — ^This  area  appeared  over  Manitoba  on  the  27th ;  spread  over  the  Lake  region 
daring  the  28th,  and  over  Lower  Canada  and  northern  portion  of  New  England  during 
the  30th  and  31st. 

Areas  of  low  prenure  in  general, — Of  these,  thirteen  have  been  well  marked  and  their 
tracks  are  shown  on  Chart  No.  I.  The  most  severe  were  Nos.  I,  V^  VIII^  IX,  and  XII, 
the  last  being  accompanied  by  the  severe  tornadoes  of  the  23d  in  Wisconsin  and  Illinois. 
Noa.  II,  IV,  VI,  Vllf  and  X  were  subsidiary  areas. 

No.  I. — ^This  area  of  low  pressure  probably  developed  in  the  Southwest  during  the 
Ist,  when  brisk  to  high  southerly  winds  were  reported  in  Northern  Texas  and  Indian 
Territory,  and  (at  11  p.  m.)  high  northwest  to  northeast  winds  in  Colorado,  and 
Western  Kansas ;  during  the  night  of  the  1st,  it  moved  northeastward,  and  heavy.rains 
were  reported  at  Leavenworth,  Des  Moines,  and  Dubuque.  During  the  2d,  it  passed 
eastward  over  the  Lake  region,  accompanied  by  brisk  and  high  winds  and  light  rains. 
Cautionary  signals  were  ordered  up  on  the  morning  of  the  2d,  on  Lakes  Michigan, 
Huron,  and  Erie,  and  maximum  velocities  were  reported,  as  follows:  Chicago,  8w., 
25  miles;  Port  Huron,  S.,  36;  Sandusky,  SW.,  32,  and  Cleveland,  S.,  48.  3d,  the 
lowest  pressure  apparently  remained  north  of  Lake  Ont-ario  and  New  YQrk,  with  con- 
tinued rain,  cloudy  weather,  and  thunder-storms  in  the  Lower  Lake  region,  and  thenoe 
Boathwestward  to  the  Qulf  coast.  4th,  the  lowest  pressure  probably  continued  in 
Northeastern  New  York,  the  barometric  trough  extending  southwestward  along  the 
Appalachian  chain  to  Virginia;  a  severe  thunder-storm  occurred  in  Florida  from  5.40 
to  9.30  p.  m. — maximum  velocity  at  Punta  Rassa,  NW.  36.  At  7.35  a.  m.  of  the  5th 
the  lowest  pressure  was  recorded  at  Cape  May,  29.57,  or  0.46  inches  below  the  normal : 
wind  S.  31  miles.  Northerly  winds  prevailed  from  Philadelphia  to  Washington,  and 
westerly  from  Lynchburg  to  Wilmington ;  a  severe  thunder-storm,  with  hail,  passed 
over  Wilmington  at  3  a.  m. ;  wind  NW.,  52  miles;  steamer  Northeast  blown  ashore  in 
Cape  Fear  River.  At  4.35  p.  m.  the  center  had  apparently  withdrawn  to  the  north- 
waid ;  Quebec,  29.48,  or  0.41  inches  below  normal,  wind  N.,  gale ;  heavy  rain-ftJls  were 
recorded  on  the  North  Carolina  and  New  Jersey  coasts,  in  the  Hudson  River  Valley, 
and  over  Lake  Champlain,  and  a  severe  gale  prevailed  on  the  New  England  coast. 
At  11  p.  m.  the  center  had  passed  to  the  northeast ;  Father  Point  barometer,  29.40,  or 
0.46  inches  below  normal,  wind  S.,  19.  Cautionary  signals  were  ordered,  at  midnight 
of  the  2d,  from  Sandy  Hook  to  Cape  May,  and,  on  the  morning  of  the  3d,  from  Cape 
Lookout  to  Wood^s  Holl.  At  4  p.  m.  and  midnight  of 'the  3d  aU  signals  were  ordered 
down,  but  were  again  hoisted,  on  the  morning  of  the  4th,  at  Cape  May  and  on  the 
coast  of  North  Carolina.  Morning  of  the  5th  signals  were  ordered  up  on  the  coast  of 
New  England,  from  New  York  to  Wood's  Holl.  The  following  maximum  velocities 
were  recorded:  3d,  Cape  May,  S.,  36.  and  Kittyhawk,  SW.,  32;  4th,  Kitty  hawk,  W., 
48,  and  Cape  May,  S.,  36;  5th,  Cape  Lookout,  SW.,  50;  Cape  Hatteras,  SW.,  and  Kit- 
tyhawk, W.,  48,  and  Wood's  HoU,  S.,  45. 

No.  II. — ^Duiing  the  1st  a  low-pressure  area  existed  in  Manitoba.  2d,  a.  m.,  barom- 
eter at  Pembina  29.56,  or  0.39 inches  below  normal;  during  the  day  and  nisht  it  was 
followed  by  high  NW.  winds  and  snow,  the  area  probably  Joining  area  No.  I. 

No.  Ill  was  probably  a  depression  passing  northward  off  Nova  Scotia  and  Cape 
Breton. 

No.  IV. — During  the  early  morning  of  the  4th  the  pressure  fell  at  Duluth,  with  light 
rain,  and  a  small  area  of  low  barometer,  probably  formed  over  western  portion  of  Lake 
Superior,  which  moved  eastward  during  the  day  over  Northern  Michigan.  Morning 
of  the  5th  it  was  north  of  Lake  Huron,  and  probably  joined  area  No.  I. 

No.  V. — As  high-pressure  area  No.  I  moved  towards  the  Southwest  the  pressure  fell 
rapidly,  and^  during  the  5th,  an  extensive  area  of  low  pressure  appeared  in  the  North- 
west. At  4.35  and  11  p.  m.  the  minimum  pressure  was  recorded  at  Pembina  (29.44  or 
0.38,  and  29.42  or  0.44  below  normals,  respectively),  but  at  both  these  times  of  obser- 
vation the  low-pressure  area  appeai*ed  to  extend  southwestward  to  Salt  Lake  City 
(29.55  or  0.31  inches,  and  29.61  or  0.25,  respectively).  Brisk  southwest  to  northwest 
winds,  with  partly  cloudy  weather,  prevailed  in  Nevada  and  Utah,  and,  with  rain,  in 
Idaho ;  rain  and  sleet  also  prevailed  m  Montana  and  Dakota.  6th,  the  low  area  moved 
southeastward,  and,  at  11  p.  m.,  was  central  from  Kansas  to  Iowa,  followed  by  high 
northerly  winds  in  Nebraska  and  heavy  rains  in  Wyoming  and  Colorado, /and  preceded 
in  the  Upper  Mississippi  Valley  and  Lake  region  by  southerly  winds,  increasing  cloud-. 
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inesS)  and  light  raius.  On  the  night  of  the  6th  a  sabBidiary  center  formed  in  the  Lake 
region,  and,  at  7.35  a.  m.  of  the  7tn,  was  central  in  Lower  Michigan;  it  will  be  treated 
as  area  No.  VI.  During  the  7th  the  present  area  moved  eastward  to  Illinois,  preceded 
by  a  thunder-storm  on  Lake  Michigan.  During  the  night  it  passed  eastward  to  North- 
em  Indiana,  with  severe  wind  and  rain-storms  in  its  SW.  quadrant;  at  3  a.  m.,  dth,  a 
severe  wind  and  rain-storm  passed  over  Memphis,  and  heavy  rains  fell  in  the  valley  of 
the  Arkansas  River.  During  the  8th  it  passed  over  the  Lower  Lake  region,  accom- 
panied by  light  rains,  and,  on  the  9th,  disappeared  to  the  northeastward.  Cautionary 
signals  were  ordered  up,  morning  of  the  9th,  along  the  New  Jersey  and  New  England 
coasts,  but  were  only  justified  at  Eastport,  Me. — ^maximum  wind  E.  30  miles. 

No.  VI. — This  area  probably  formed  during  the  night  of  the  6th,  in  Wisconsin,  sub- 
sidiary to  area  No.  V ;  7th,  was  central  in  the  Lower  Lake  region,  accompanied  by 
numerous  thunder-storms  thence  to  the  Ohio  Valley,  and,  by  morning  of  the  8th,  had 
disappeared.  Cautionary  signals  were  ordered  a.  m.  of  the  7th  on  Lakes  Huron,  Erie, 
and  Ontario.     Maximum  wind  velocity,  Cleveland,  SW.,  36  miles. 

No.  VII  was  also  subsidiary  to  storm-area  No.  V,  and  appeared  as  a  separate  depres- 
sion, on  the  morning  of  the  9th,  over  the  Middle  Atlantic  coast.  During  the  latter 
part  of  the  8th  heavy  thunder-storms  were  repoi-ted  in  Virginia ;  at  Richmond  a  vio- 
lent storm  of  wind,  rain,  and  hail  was  reported ;  9th,  4.35  p.  m.,  the  cent«r  had  passed 
off  the  coast,  and  was  followed  by  brisk  northeast  to  northwest  winds  and  clearing 
weathpr ;  10th,  mov^d  northeastward  to  Nova  Scotia,  accompanied  by  coast  rains ; 
11th,  remained  over  the  Canadian  maritime  provinces,  and,  on  the  12th,  moved  east- 
ward, followe<l  by  westerly  winds  and  clearing  weather. 

No.  VIII  probably  developed  during  the  11th  over  the  high  lands  of  Northwestern 
Texas  and  Western  Kansas;  at  11  p.  m.  high  northeast  winds  prevailed  in  latter  sec- 
tion, and  southeast  winds  and  cloudy  weather  thence  to  the  Lower  Mississippi  Valley 
and  East  Gulf  coast;  northeast  winds  and  rain  in  Kansas  and  Missouri.  12th,  re- 
mained in  the  Southwest,  but  on  the  13th  moved  eastward  to  Alabama,  accompanied 
by  cloudy  weather  and  light  rains  from  the  Gulf  coast  to  the  Ohio  Valley.  At  7.35 
a.  m.,  14th,  it  was  central  in  Georgia,  with  south  to  east  winds,  threatening  and  cloudy 
weather,  and  light  rains  thence  to  the  South  Atlantic  coast  and  Virginia.  The  cau- 
tionary signals,  ordered  up  on  the  morning  of  the  12th,  in  advance  of  a  small  depres- 
sion, which  had  probably  developed  during  the  early  morning  in  the  interior  of  the 
South  Atlantic  States,  were  continued,  and  sisals  were  also  ordered  up,  on  the  morn- 
ing of  the  14th,  at  Wilmington  and  Smlthville.  At  4.35  p.  m.  it  was  central  iu  South 
Carolina,  and  brisk  to  high  southeast  winds  prevailed  along  the  coast  from  Cape  Look- 
out to  Cape  Henry ;  11  p.  m.  centml  on  coast  of  North  Carolina,  SE.  to  NE.  gales  and 
heavy  rains  prevailing  m>m  Hatteras  to  Henry ;  steamer  Resolute,  60  miles  off  Hatteras 
in  Gulf  stream,  reports  '^  regular  cyclone, '^  and  steamer  Columbus,  60  miles  north  of 
Hatteras,  "  severe  easterly  gales  from  SE.  to  NE.  and  N.,  with  terrific  squalls  and  bad 
cross-seas.''  15th,  7.35  a.  m.,  center  had  passed  off  the  coast,  and  E.  to  NW.  high 
winds  and  gales  prevailed  on  the  New  Jersey  and  North  Carolina  coasts ;  unnsuauy 
high  tides  occurred,  and  Chesapeake  Bay  was  considered  too  rough  for  Baltimore 
steamers  to  leave;  ship  Eastern  Star,  latitude  30^  30^  N.,  longitude  lAP  W.,  reports 
'^  heavy  gale  backing  to  NE.,  and  blowing  hurricane  for  18  hours."  During  the  rest 
of  the  day  the  winds  along  the  coast  decreased,  with  clearing  weather,  and  the  storm- 
center  moved  northeastward,  with  light  rains  along  the  New  England  and  Nova  Sco- 
tian  coast.  Cautionary  signals  were  ordered  up,  afternoon  of  the  14th,  from  Cape  May 
to  Sandy  Hook,  and,  morning  of  the  15th,  from  New  York  to  Eastport.  Maximum 
velocities — Smithville,  SE.,  31  miles;  Capes  Lookout  and  Henry,  NE.,  48;  Cape  Hat- 
teras, SE.,  and  Kittyhawk,  N.,  56;  Atlantic  City,  NE.,  44;  Barnegat,  E.,  45;  Sandy 
Hook,  NE.,  36;  and  Thatcher's  Island,  NE.,  32.  In  rear  of  this  storm  the  temperature 
fell  quite  low,  and  severe  frosts  were  reported  on  the  morning  of  the  16th  in  Peimsyl- 
vania  and  Virginia. 

No.  IX. — During  the  15th  high  temperatures  were  recorded  in  Northwest-em  Texas 
and  New  Mexico;  south  to  east  winds,  occasionally  high,  from  the  West  Gulf  coast  to 
Iowa,  and  northerly  winds  from  New  Mexico  to  Wyoming ;  heavy  rains  and  thunder- 
storms occurred  in  Southern  Texas,  Indian  Territory,  and  Nebraska.  At  4.35  p.  m.  the 
lowest  barometers  were  at  Dodge  City  (29.14,  or  0.18  inches  below  normal)  and  Fort 
Sill  (29.42,  or  0.24).  On  the  16th  heavy  snows  and  rains  were  reported  in  Utah  and 
Colorado,  and  at  11  p.  m.  the  lowest  barometers  were  at  Cheyenne  (29.64,  or  O.iftB  be- 
low normal)  and  Denver  (29.57,  or  0.36),  the  latter  being  the  lowest  pressure  recorded 
at  the  station  during  the  month.  A  southwest  gale  of  52  miles  prevailed  on  Pikers 
Peak,  with  light  snow.  17th,  the  center  moved  slowly  eastward,  preceded  by  brisk 
to  high  southerly  winds  and  high  temperatures  in  Northern  Texas  and  Indian  Terri- 
tory (92°  at  Fort  Griffin  4.35  p.  m.),  and  followed  by  northerly  winds  and  low  temper- 
atures from  New  Mexico  to  Dakota  (35°  at  Santa  F^,  11  p.  m.,  with  snow).  18th, 
center  moved  northward  from  Kansas  and  Nebraska  to  Southern  Dakota;  a  terrific 
thunder-storm  passed  over  Leavenworth  during  the  early  morning ;  during  the  middle 
of  the  day  heavy  rains  fell  at  Corsicana,  Dodge  City,  and  Lexington,  and  during  the 
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evening  severe  winds  and  rain-stormSj  as  follows :  Vicksburg,  7  p.  m.,  terrific  rain  and 
wind  stonn — maximnm  velocity  55  miles,  rain-fall  2.14  inches;  Carolina  Landing  (50 
miles  north  of  Vicksburg),  destmctive  toinado — bnlldings  destroyed ;  Little  Rock, 
beaN'y  and  destmctive  storm-;  Saint  Louis,  very  heavy  wind  and  rain-storm — much 
dama«:e — ^maximum  velocity  at  1  p.  m.,  N.W.,  60  miles;  Posey ville,  Ind.,  tornado.  On 
the  l§th  heavy  rains  fell  at  New  Orleans,  Mobile,  and  Punta  Rassa,  viz,  3.54,  1.58, 
and  3.10  inches,  respectively;  at  Pnnta  Rassa  wind  NW.,  36.  veering  to  E.  '32  miles, 
dnring  heavy  thnnder-storm  from  7.25  p.  m.  to  midnight.  I9th,  center  moved  east- 
ward to  Southern  Minnesota,  and  the  area  of  cloud  and  rain  extended  over  the  Lake 
region;  a  thunder-storm,  high  winds,  and  rough  seas  occurred  on  Lake  Michigan. 
20th,  center  passed  into  Ontario;  a  severe  SW.  gale  prevailed  at  New  Coiydon,  and  a 
terrific  thunder-storm  at  Logansport  (1.30  a.  m),  Ind. ;  disastrous  hail  ana  rain  storm 
at  Wheeling,  W.  Va.,  and  severe  thunder-storms  at  Cleveland,  Rochester,  and  Toronto. 
Cautionary  signals  were  ordered  up  on  Lakes  Superior  and  Michigan  at  midnight  of 
the  17th;  Huron  and  Erie  during  the  18th:  and  on  Ontario  on  the  19th.  Maximum 
velocities — Duluth,  NE.,  42  miles;  Milwaukee,  £.,  36;  Port  Huron,  W.,  36;  Toledo, 
SW.,  4H;  Sandusky,  W.  39;  Cleveland,  S.,  49;  and  Erie,  S.,  34.  21st.  center  moved 
into  the  Saint  Lawrence  Valley ;  between  2  and  3  a.  m.  heavy  thunder-storms  were 
reported  at  Baltimore  and  Newark,  and  a  subsidiary  area.  No.  X,  formed  during  the 
day  in  Virginia.  During  the  22d  the  present  area  passed  southeastward  to  the  At- 
lantic, and  rains  continued  for  several  days  in  the  Canadian  maritime  provinces,  which 
were  especially  heavy  in  Nova  Scotia  during  the  22d  and  23d.  Cautionary  signals  were 
ordefed  on  the  19th  from  Capo  Lookout  to  Sandy  Hook,  and  on  the  20th  from  New 
York  to  Eastport.  Maximum  velocities — Sandy  Hook,  SE.,  34;  New  London,  SE.,  36. 
On  the  22d,  as  the  storm-center  passed  southeastward  from  the  Saint  Lawrence  Valley 
to  the  Atlantic,  a  velocity  of  81  miles  per  hour  was  recorded  on  the  summit  of  Mount 
Washington. 

No.  X  probably  formed  during  the  latter  part  of  the  20th  in  West  Virginia,  passed 
southeastward  during  the  21st  over  Virginia,  and  thence  oft'  the  coast  of  North 
Carolina. 

No.  XI. — This  area  was  first  noticed  in  California  and  Nevada  on  the  19th  where  it 
was  accompanied  by  rain,  and,  in  the  mountains,  snow :  lowest  pressure  at  San  lYan- 
cisco,  4.35  p.  m. ;  20th,  29.68,  or  0.30  below  normal.  20th,  rain  extended  to  Idaho, 
Utah,  and  Colorado.  21st,  4.35  p.  m.,  lowest  pressure  at  Portland,  Oreg.,  29.79,  or 
0.28  below  normal. 

No.  XII. — During  the  21st,  while  high-pressure  area  No.  X  was  central  over  the  Upper 
Lakes,  easterly  winds  and  increasing  cloudiness  prevailed  from  Texas  to  the  Northwest ; 
heavy  rains  and  SE.  gales  prevailed  in  Wyoming,  Colorado,  and  Western  Kansas,  and 
a  severe  E.  thunder-storm,  followed  by  floods,  in  Northern  Texas.  22d,  the  lowest 
pressure  was  probably  north  of  Montana  and.  Dakota,  but  the  barometric  trough  ex- 
tended southward  to  Texas,  with  southerly  winds ;  northwesterly  winds  prevailine  at 
the  Rocky  Mountain  stations.  At  Fort  Fetterman  a  high  W.  wind  prevailed  all  oay, 
with  light  rain ;  in  El  Paso  and  Douglas  Counties,  Colorado,  a  terrific  rain-storm,  flood- 
ing all  streams,  and  carrying  away  railroad  bridges,  &c. ;  on  Pike's  Peak  a  Sw.  gale 
all  day — ^maximum  velocity  84  miles.  23d,  lowest  pressure  probably  in  Manitoba 
(Pembina,  7.35  a.  m.,  29.48,  or  0.42  below  normal):  cloud  and  rain  extended  over  Lake 
region  and  Ohio  Valley;  very  destmctive  tornadoes  occurred  from  3.30  to  6  p.  m.  at 
places  in  Southern  Wisconsin  and  Northern  Illinois  (which  will  be  more  fully  noticed 
under  the  head  of  "  Tornadoes"),  and  thunder-storms  were  ^neral  in  the  Upper  Lake 
region.  Cautionary  signals  were  ordered  up  on  Lake  Superior  and  the  western  shore 
of  Lake  Michigan,  on  the  evening  and  midnight  of  the  22d,  and  for  eastern  shore  of 
Lake  Michigan  and  Lakes  Huron  and  Erie  on  the  23d.  Maximum  velocities:  Mar- 
quette, SE.,  30  miles;  Milwaukee,  SW.,  48,  and  Alpena,  W.,  28.  24th  to  27th,  cent-er 
moved  eastward  to  the  Gulf  of  St.  Lawrence,  probably  about  as  shown  on  the  chart 
of  storm-tracks  ;  severe  thunder-storms  were  reported  on  the  25th  in  North  Carolina, 
where  heavy  hail  did  considerable  damage  to  crops,  and  in  New  Hampshire ;  26th,  se- 
ver© thunder-storm  near  Providence,  R.  I.,  and  hail-storm  at  Cooi)erstown,  N.  Y.  On 
the  summit  of  Mount  Washington,  a  severe  thunder-storm  with  hail  occurred,  during 
which  the  wires  were  so  powerfully  aftected  that  it  was  necessary  to  withdraw  the 
switch  cut-out;  27th,  hurricane  from  NW.,  102  miles  per  hour. 

No.  XIII. — Probably  developed  in  Nevada^  Utah,  and  Southern  Idaho  on  the  27th, 
while  high-pressure  area  No.  VI  was  in  Manitoba.  Duringthe  latter  part  of  the  26th 
the  pressure  fell  from  California  to  Utah,  and  at  11  p.  m.,  27th,  the  lowest  barometer 
was  at  Salt  Lake  City  (29.47,  or  0.39  below  normal) ;  cloudy  and  threatening  weather 
and  light  rains  extended  thence  to  Dakota,  Nebraska,  and  Kansas,  with  bigh  south 
winds  in  two  latter.  28th,  4.35  p.  m..  Salt  Lake  City,  barometer  29.50,  or  0.36  below 
normal,  with  brisk  to  high  southeast  to  southwest  winds  in  Nevada  and  Utah.  From 
11  p.  m.,  of  the  28th,  to  11  p.  m.,  29th,  the  barometers  were  lowest  at  Cheyenne  and 
Denver  (ranging  from  0.08  to  0.19  below  normal),  and,  during  the  afternoon  of  the 
29th,  the  observer  on  the  summit  of  Pike's  Peak  reported  a  southwest  gale  of  80  miles 


592  REPORT   OF   THE   CHIEF   SIGNAL-OFFICER 

per  honr,  '^  blowing  towards  a  heavy  local  storm  over  the  plains  abont  20  miles  to  the 
northeast."  During  the  afternoon  of  the  30th  the  center  probably  moved  southeast- 
ward to  Western  Kansas.  A  very  severe  hail-storm  occurred  during  the  aft-emoon  at 
North  Platte ;  the  observer  states  '^hail  fell  as  large  as  hens'  eggs,  some  maases  of  ice 
weighed  Impounds,  breaking  all  glass  on  W.,.  NW.,  andN.  exposures  and  cutting  holes 
in  tin  roofs;  temperacture  fell  21*^ in  10  minutes;  storm  extended  15  miles  in  length 
and  5  in  width.''  4.35  p.  m.  temperature  at  North  Platte,  62*^,  wind  N.,  24  miles; 
Dodge  City,  92^,  wind  SW.,  20.  During  the  31st,  the  lowest  pressure  remained  almost 
stationary',  but  severe  local  storms  occurred  in  Missouri  and  Illinois ;  Springfield,  Mo., 
5.15  p.  m.,  heavy  wind  and  rain  storm — total  rain-fall  3.25  inches,  maximum  velocity 
of  wind  60  miles,  veering  to  N,  with  hail.  Gardner,  IlL,  tornado,  destroying  build- 
ings. Davenport,  Iowa,  severe  thunder-storm,  wind  S£.,  48  miles,  blowing  down  trees 
(&c. ;  "during  the  severe  wind  several  whirlwinds  formed  along  the  river,  which 
gathered  up  the  water  and  whirled  it  upward  ten  to  twenty  feet  in  spiral  columns." 
No.  XIV. — During  the  early  morning  of  the  29th,  a  severe  thunder-storm  prevailed 
in  Southern  Iowa,  accompanied  by  very  heavy  rains ;  six  inches  fell  at  Glen  wood. 
Mills  County,  causing  heavy  floods,  and,  during  the  day  the  barometric  trough 
extended  eastward  from  area  No.  XIII  throughout  the  Ohio  Valley,  in  which  region  a 
distinct  area  of  low  pressure  formed  by  morning  of  the-  3pth.  This  area  passed  over 
the  Middle  Atlantic  states  during  the  latter  part  of  the  day,  accompanied  by  heavy 
thunder-storms. 

INTERNATIONAL  METEOROLOGY. 

April  10,  latitude 27°  SO'  S.,  105°  48'  W.,  violent  hurricane.  11th,  Bark  LiUy  Grace, 
from  Pabellon  de  Pica  for  New  York,  reports:  '*  Experienced  terrible  hurricane  during 
niffht,  in  latitude  36°  S..  put  into  Valparaiso,  April  24.  21st,  26^  N.,  56^  W.,  heavy 
gale;  43^^  N..  44°  W.,  hurricane,  sea  mountain  high;  38°  N.,  60°  W.,  heavy  seas. 
30th,  51°  02'  N.,  25°  02'  W.,  fresh  northeast  to  northwest  winds  and  squalls. 

May  1,  first  arrival  of  season  at  Halifax,  N.  S.,  from  Magdalen  Islands,  reported 
unusually  mild  winter,  little  snow,  and  islands  clear  of  ice  until  February ;  48°  26'  N., 
31°  40'  W.,  strong NW.  breeze,  squalls;  47°  01' N., 34° 38' W.,  heavy NW.  rain-squaUs; 
50°  38'  N.,  33°  W  W.,  fresh  NW.  gale,  hard  squalls  and  heavy  sea.  2d,  46°  28'  N., 
38°  16'  W.,  fresh  NW.  breeze  and  squalls;  50°  28'  N.,  38°  06'  W.,  strong  NNW.  gale, 
heavy  sea.  3d,  44°  36'  N.,  44°  52'  W.,  fresh  S8W.  gale :  43°  56'  N.,  46°  41'  W.,  stormy, 
wind  SW.,  much  water  on  deck.  4th,  45°  4(V  N.,  46°  lO'^W.,  strong  W.  gale ;  49°  26'  N., 
29°  37'  W.,  wind WSW., stormy, rain,  andhigh sea;  42°58'N.,  49°20' W.,  strong WNW. 
and  NNW.  gale,  high  confused  sea;  43°  04'  N.,  50°  50'  W.,  westerly  storm,  much 
water  on  deck ;  49°  38'  N.,  29°  40'  W.,  WSW.  gale,  high  sea;  47°  58'  N.,  31°  26'  W., 
SW.  gale,  highaea;  50°  24' N.,  19°  29'  W.,  W.  gale,  rain,  high  sea;  51°  11'  N.,  29°  09' 
W.  (7.35  a.  m.,  Washington  mean  time),  barometer  29.18,  S.  5°  W.  gale  and  high  sea. 
5th,  48°  06'  N.,  35°  16'  W.,  SW.  to  N..  stormy,  much  rain,  and  cross-sea.  6th,  49°  31'  N., 
27°  56'  W.,  strong  N.  to  W.  gale  and  heavy  sea ;  48°  36'  N.,  30°  27'  W.  hard  NW.  gale 
and  heavy  sea;  51°  06'  N.,  16°  38' W.,  high  NW.  sea;  54°  30'  N.,  15°  38'  W.  (7.:^  a.  m.. 
Washington  mean  time),  barometer  29.15,  S.  68°  £.  gale  with  incessant  rain.  7th,  47° 
58'  N.,  35°  18'  W.,  hard  northerly  gale  and  squalls;  49°  12'  N..  19°  43'  W.,  WNW. 
stormy,  heavy  sea ;  50°  50'  N.,  23°  12'  W.,  high  NW.  sea ;  54°  50'  N.,  20°  59'  W.,  strong, 
SE.  gale  and  heavy  rain.  9th,  47°  11'  N.,  35°  39'  W.,  high  seas;  49°  54'  N.,  39°  05' 
W.,  fresh  NE.  to  N.  gale,  high  N.  sea.  10th,  45°  37'  N.,  43°  25'  W.,  high  seas ;  48°  14' 
N.,  46°  29'  W.,  dense  fog,  high  sea  swell.  11th,  37°  N.,  69°  W.,  "tornado"  fixjmNW. ; 
46°  10'  N.,  53°  15'  W.,  dense  fog  and  heavy  rain.  12th,  43°  37'  N.,  58°  52'  W.,  dense 
fog;  49°  42'  N.,  10°  1&  W.,  and  49°  48'  N.,  8°  45'  W.,  high  seas.  13th,  41°  13'  N.,  62° 
5r  W.,  WNW.,  stormy;  45°  03'  N.,  39°  58'  W.,  WNW.  strong  wmd  and  high  sea;  51^ 
05'  N.,  16°5e9'  W.,  SW.  stormy,  rain  and  high  cross-sea.  14th,  45°  55'  N.,  44°  08'  W., 
NW.  squaUy,  high  sea;  49°  55'  N.,  24°  47'  W.,  WNW.  rain-squalls;  48°  58'  N.,  23°  04' 
W.,  very  heavy  sea.  15th,  43°  58'  N.,  46°  09^  W.,  high  confiised  sea;  48°  00'  N.,  32° 
30'  W.,  high  sweU ;  48°  07'  N.,  30°  58'  W.,  NW.  stormy ;  49°  57'  N.,  5°  00'  W.,  heavy 
rain  and  sea ;  Saint  George's  Channel  (7.35  a.  m.,  Washington  mean  time),  barometer 
29.20,  S.  59°  W.  gale.  16th,  51°  22'  N.,  13°  43'  W.,  squally;  49°  39'  N.,  11°  50'  W., 
heavy  sea  and  rain-showers :  51°  29'  N.,  11°  51'  W.  (7.35  a.  m.,  Washington  mean 
time),  barometer  29.20,  S.  27°  W.  gale,  increasing  to  whole  gale  and  storm,  with  high 
sea-sweUs.  16th  and  17th,  38°  N.,  68°  30'  W.,  severe  hurricane ;  49°  25' N^18°  13' 
W.,  strong  SW.  gales,  heavy  sea,  and  rain;  49°  37'  N.,  7°  11'  W.,  high  W.  sea; 
schooner  Belle  (from  Mobile,  May  4th,  for  Havana),  dismasted  in  squall  on  17th,  aban- 
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ir  W.,  fresh  N.  gale  and  high  sea:  55°  50'  N.,  16°  35'  W.,  N.  squalls.  25th,  50°  00' 
N.,  20-^  45'  W.,  NW.  by  W.  squalid. 

ice  at  sea. — March  14th,  40^  N.,  56°  W.,  st'eamship  Borussia  passed  large  quantity 
of  ice.  15th,  44°  30'  N.,  52°  25'  W.,  steamship  Fern  wood  saw  large  iceberg  and  got 
fast  in  a  field  of  drift  ice;  steered  SE.  for  5  hours  to  get  free,  and  during  the  night 
passed  10  large  icebergs,  some  of  which  were  100  feet  high  ;  not  entirely  free  until  she 
reached  47°  22'  N.,  47°  20'  W. 

April  5,  Heath  Point,  Anticosti  Island,  schooner  Mayflower  caught  in  ice  and 
abandoned;  during  night. ice  moved  and  vessel  disappeared. 

Maj'  1,  43°  N.,  54°  W.,  iceberg  60  feet  high.  4th,  vessels  at  Canso  reported  obliged 
to  abandon  voyage  to  Magdalen  Islands  owing  to  ice ;  large  number  of  vessels  ice- 
bound near  Eastport,  P.  E.  Islands.  Bark  Presto  grounded  on  Chatham,  N.  B.,  bar. 
May  8 ;  at  night  the  ice  came  down  on  her  and  crowded  her  up.  10th,  42°  49'  N.,  50° 
W.,  5.30  a.  m.,  small  iceberg  2  miles  distant. 

TEMPERATURE  OF  THE  AIR. 

The  isothermal  lines  on  chart  No.  II  show  the  general  distributioij  of  the  tempera- 
ture of  the  air  for  month.  By  reference  to  the  table  in  the  lef  t-haud  corner  of  the  same 
chart,  it  will  be  seen  that  the  temperature  over  the  entire  country  has  varied  but  little 
frx)m  the  normal  for  the  month. 

Minimum  and  maximum  temperatures  respectively. — Maine:  At  Gardiner  31°  and 
72°;  Cornish,  40°,  84°;  New  Hampshire:  Mount  Washington,  13°,  58°  ;  Dunbarton, 
26°,  84°.  Vermont :  Burliiigton,  37°,  80° ;  Woodstock,  32°,  86°.  Massachusetts : 
Springfield,  :37°,  81°  ;  Billerica,  42°,  90°.  Rhode  Island :  Newport,  40°,  7.3°  ;  Connecti- 
cut :  New  Haven,  36°,  80°  ;  Colebrook,  38°,  83°.  New  York :  Waterburg,  ,'52°,  84° ; 
Wappinger's  Falls,  36°,  86°.  New  Jersey :  South  Orange,  .36°,  84°  ;  Vinelaud,  43°,  86°. 
Pennsylvania:  Tioga,  28°,  82°;  Philadelphia,  43°,  8^5°.  Delaware:  Dover,  34°,  84°. 
Maryland:  Wootbitock,  32°,  8:^°;  Owing's  Mills,  37°,  80°.  District  of  Columbia: 
Washington,  39°,  87°.  Virginia:  Snowville,  32°,  88°;  Dover  Mines,  39°,  92°.  West 
Virginia :  Helvetia,  34°,  82°.  North  Carolina :  Franklin,  39°,  83°  ;  Goldsboro',  47°,  93°. 
South  Carolina:  Aiken,  50°,  94°  ;  Spartanburg,  51°,  1)2°.  Georgia:  Gainesville,  50°, 
9:i°;  Forsyth,  58°,  94°.  Florida:  paytoiia,  .''kS°,  93° ;  Houston,  m^,  100°.  Alabama: 
Montgomery, 52°, 94° ;  Mobile,  55°,  98°.  Mississippi:  Brookhaven,  52°,  92°:  Fayette, 
52°,  8r^°.  Louisiana :  Point  Pleasant,  55°,  88° ;  Algiera,  58°,  86°.  Texas :  Clarksville, 
51°,  91°;  Ferrill,  62°,  98°.  Ohid:  Hillsboro',  41°,79°  ;  CollegeHill,44°,8:^°.  Kentucky: 
Danville,  42°,  81°  ;  Bowling  Green,  46°,  89°.  Tennessee :  McMinnville,  47°,  88°  ;  Aus- 
tin, 42°,  91°.  Arkansas:  Mount  Ida,  48°  SS'^  ;  Judsonia,  50°,  90°.  Michigan :  Detroit, 
:«)°,  79°;  Litchfield,  45°,  74°.  Indiana:  New  Harmony,  40°,  84°;  La(?r)uia.  45°,  88°. 
IlUnois:  Louisville,  37°,  87°;  Como,  35°,  83°..  Missouri:  Wet  Glaze,  30°,  87°;  Saint 
Louis,  29°,  97°.  Kansas:  Manhattan,  1^3°,  85° ;  Independence,  48°,  90°.  Wisconsin: 
Neillsville,  22°,  66°  ;  Beloit,  34°,  80°.  Iowa:  Ames,  38°,  71°;  Logan,  32°,  8So.  Ne- 
braska :  Clear  Creek,  36°,  83°  ;  Norfolk,  40°,  80°.  Minnesota :  Breckenridge,  29°,  78°  ; 
J- aint  Anthony,  :i7°,  80°.  Dakota :  Olivet,  28°,  84°.  Colorado :  Denver,  32°,  87°  ;  Fort 
Lyon,  33°,  91°.  Wyoming :  Fort  Sanders,  10°,  71°  ;  Cheyenne,  28°,  76°.  Utah  :  Salt 
Lake  City,  34°,  83°.  Nevada:  Winnemucca,  28°,  8:5°.  Califoniia  :  Los  Angeles,  47°, 
8a°  ;  San  Francisco,  48°,  78°  ;  Visalia,  45°,  97°.     Arizona:  Yuma,  52°,  105°. 

Ranges  of  temperature. — The  monthly  ranges  will  appear  from  examination  of  the 
riinima  and  maxima  temperatures  just  given. 

Great^t  d^iilif  ranqen  vary  in  New  England  from  22°,  least  on  Mount  Washington, 
to  32°  at  Boston;  Middle  Atlantic  States,  19°  at  Cape  May  to  34°  at  Fort  Whipple, 
Va. ;  South  Atlantic  States,  17°  at  Cape  Hatterasto31°  at  Augusta;  East  Gulf  States, 
22°  at  Key  West  to  29°  at  Saint  Mark's;  West  Gulf  Stat^^s,  18°  at  Galveston  to 
29°  at  Shreveptirt ;  Ohio  Valley  and  Tennessee,  22°  at  Cairo  to  34°  at  Knoxville ;: 
Lower  Lake  region,  22°  at  Oswego  to  27°  at  Detroit,  Erie,  and  Rochester ;  Upper 
Lake  region,  20°  at  Chicago  and  Grand  Haven  to  36°  at  Marquette;  Ui>per  Mississippi 
Valley,  26°  at  Dubuque  to  35°  at  Saint  Paul;  Lower  Missouri  Valley,  31°  at  Omaha  to 
;^  at  Yankton;  Minnesota  and  Dakota,  34°  at  Bismarck  to  43°  at  Pembina;  Colo- 
rado, 27°  on  Pike's  Peak  to  42°  at  Denver;  Utah  and  Nevada,  30°  at  Salt  Lake  City^ 
to  42°  at  Winnemucca;  California,  26°  at  San  Francisco  to  40°  at  Red  Bluff. 

Frost  occurred  as  follows:  Maine,  14th  to  IGth  (17th,  injured  vegetation).  New 
Hampshire,  7th,  13th,  15th,  17th;  on  Mount  Washington,  5th  to  18th,  20th  to  30th. 
Vermont,  7th  t^  9th,  14th,  15th,  17th,  18th,  24th.  Massachusetts,  7th  (13th,  iigured 
vegetation),  17th.  Connecticut,  lllh  to  14th.  New  York,  6th,  7th  (13th  to  17th,  in- 
jiured  vegetation),  18th,  23d.  New  .Jersey,  11th  (13th,  14th,  injured  vegetation),  16th. 
Pennsylvania,  10th,  11th,  12th  (13th,  14th,  16th,  injured  vegetation),  2:^d,  29th,  Slst. 
Delaware  (16th,  injured  vegetation),  23d.  Maryland,  4th  (13th,  injured  vegetation),. 
1.5th  and  23d.  Virginia,  6th,  11th  (13th,  16th,  injured  vegetation).  North  Carolina, 
5th,  6th,  10th,  11th  (ICth,  injured  vegetation).  Kentucky,  10th,  11th,  13th,  15th. 
Ohio,  5th,  6th,  8:h  to  12th  (13th,  16th,  injwred  vegetation).    Indiana,  6th,  11th,  12th 
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(13th,  injured  vegetation),  14th,  15th,  27th.  Illinois,  4th,  9th,  10th  (11th,  12tli,  13th, 
iuiiircd  vegetation).  Michigan,  4th  to  6th,  10th  to  17th,  28th  to  30th.  Wiijcousin, 
6th,  10th,  12th  (13th,  injured  vegetation),  30th.  Minnesota,  3d,  4th,  10th  t-o  13th. 
Iowa,  3d  to  5th,  10th  (11th,  12th,  13th,  injured  vegetation),  17th,  27th.  Missouri,  3d, 
4t]i  (10th,  injured  vegetation),  15th.  Kansas,  4th,  10th,  14th.  Nebraska,  3d,  4th 
(10th,  injured  vegetation),  12th.  Dakota,  Ist  to  15th,  2l8t,  27th  to  29th.  Wvoming,. 
3d,  rith,  10th.     Colorado,  8th,  10th.     Utah,  7th,  8th.     New  Mexico,  3d,  4th,  18th. 

Ice  is  reported  to  have  fonned  as  follows :  Dakota,  at  Olivet,  9th,  ^inch,  I2th  finch; 
Bismarck,  2d,  i  inch;  Missouri,  10th;  Nebraska,  4th,  10th  to  12th;  Iowa,  4th,  11th  to 
14th,  16th ;  Wisconsin,  10th,  12th,  13th  ;  Michigan,  13th  to  15th  ;  Indiana,  12th  ;  Ohio, 
4th  to  6tb,  13th,  14th  ;  Pennsvlvania,  12th,  13th,  14th,  16th  ;  Virginia,  IGth  ;  New  Jer- 
sey, 12th  to  14th ;  New  York,  13th,  14th,  16th  ;  Connecticut,  12th  to  16th ;  Masaachu- 
setts,  13th,  14th ;  Vermont,  12th,  15th ;  New  Hampshire,  13th. 

PIIECIPITATION. 

« 

In  general. — The  general  distribution  of  rain  (and  melted  snow)  for  the  month  is 
shown  on  Chart  No.  III.  Fillmore  City,  Utah,  and  Kit  Carson,  Colo,  (sunset  stations), 
report  10,30  and  13.25  inches  rain-fall,  respectively  ;  but  these  figures  are  probably  in- 
correct. By  reference  to  the  table  in  the  lower  left-hand  corner  6f  the  same  chart  it 
will  be  seen  that  the  rain-fall  for  the  month  has  been  considerably  above  the  normal 
in  the  Southwest,  Lower  Missouri  Valley,  Eastern  Gulf  and  Middle  Atlantic  States, 
and  decidedly  below  normal  in  New  England. 

Special  heavy  rains, — 2d,  Judsonia,  Ark.,  2.75  inches;  Mount  Ida,  Ark.  (2d  and  3d), 
3.35  inches.  3d,  Brookbaven,  Miss.,  2.30  inches.  5th,  Wappinger's  Falls,  N.  Y.  (4th, 
5th), 2.30 inches;  Ardeuia,N.  Y.(4th,5th),  2.11  inches;  Wilmington,  N.  C.  (4th, 5th), 2.30 
inches ;  Colebrook,  Conn.  (4th  5th),  2.30  inches;  Mount  Washington,  2.87  inches  ;  Dover 
Mines,  Va.  (4th,  5th),  2.25  inches;  Mount  Solon,  Va.  (4th,  5th),  2.10 inches.  8th,  Point 
Pleasant,  La.,  2.06 inches.  10th,  Brackettville(  10th,  Uth),  3.59 inches.  12th,  Lawrence, 
Kans.(llth,  12th),  2.05 inches;  Wet  Glaze, Mo., 2.00  inches;  Austin,  Tex., 2.80  inches; 
Castroville,  2.16  inches;  Fredericksburg,  3.00  inches.  14th,  Fort  Monroe,  Va.,  2.02 
inches:  Brackettville,  2.28  inches;  Cape  Henry,  2.27  inches.  15th,  Accotink,  Va.  (14th, 
15th),  2.00  inches;  Cape  Henry  (14th,  15th),  3.02  inches;  Independence,  Kans.,  2.0B 
inches.  17tl^,  New  Orleans,  2.05  inches;  Independence,  Kans.  (17th,  18th),  2.20  inches. 
18th,  Louisville,  111.  (18th,  19th),  3.00  inches;  Vicksburg,  2.14  inches;  Corsicana,  2.35 
inches;  Kansas  City,  Mo., 2.00  inches;  Wet  Glaze,  Mo.,  2.30  inches;  Favette,  Miss. 
(18th,  19th),  2.50  inches.  19th,  Algiers,  La.  (19th,  20th),  4.00  inches;  New  Orleans, 
3.54  inches;  Macon,  Miss.  (18th.  19th),  2.25  inches;  Deadwood,  Dak.  (18th,  19th),  3.^ 
inches.  20th,  Fayetteville,  N.  C.,  2.50  inches.  21st,  Goldsborough,  N.  C,  3.75  inches; 
Clarksville,  Tex.  (20th,  21st),  6.50  inches.  22d,  Dodge  City  (21st,  22d),  3.30  inches; 
Fort  Gibson,  2.52  inches;  near  Genoa,  Nebr.,  2.30  inches;  Judsonia,  Ark.  (24th,  25th), 
2.25  inches;  Independence,  Kans.  (22d  to  25th),  4.12  inches.  27th,  Charleston,  S.  C, 
3.48  inches.  29t.h,  Logan,  Iowa,  2.50  inches;  De  Soto,  Nebr.,  3.88  inches;  Glenwood, 
Mills  County,  Iowa,  6.00  inches.  30th,  Hennepin,  111.,  2.90  inches.  31st,  Wood's Holl 
(30th,  3l8t),'  3.53  inches;  Brookhaven,  N.  Y.  (30th,  31st),  4.03  inches;  Newport,  3.80 
inches;  Atlantic  City  (30th,  31st),  4.69  inches;  Mystic,  Conn.,  2.00  inches;  Lebanon, 
Mo.,  1.44  inches  (in  45  minutes);  Springfield,  Mo.,  3.25  inches. 

Largest  monthly  rain-falls, — At  Glenwood,  Iowa,  12.00  inches;  Springfield,  Mo.,  11.75 
inches;  near  ludependeuce,  Kans.,  10.06  inches:  Clarksville,  Tex.,  10.25  inches;  Jud- 
sonia, Ark.,  9.85  inches;  Wet  Glaze,  Mo.,  9.50  inches;  Lebanon,  Mo.,  9.39  inches; 
Mount  Washington,  9.28  inches ;  Algiers,  La.,  8.90  inches ;  Henrietta,  Tex.,  8.33  inches; 
Deadwood,  Dak.,  7.80  inches;  Fayetteville,  N.  C,  7.60  inches,  and  Goldsborough,  N. 
C,  7.50  inches. 

Smallest  monthly  rain-falls. — At  Florence,  Tucson,  Camp  Grant,  and  Yuma,  in  Arizo- 
na, and  Monterey  and  Santa  Barbara,  Cal.,  none;  Visalia,  Cal.,  0.08  inch;  San  Fran- 
cisco, 0.16  inch;* Concho,  Tex.,  and  Sacramento,  Cal.,  0.17  inch:  Burkes,  Ariz., 0.21 
inch;  Contoocookviile,  N.  H.,  O.IW  inch;  Prescott,  Ariz.,  0.33  inch;  Umatilla,  Oreg., 
0.35  inch ;  .and  Canipo,  Cal.,  0.41  inch. 

Floods. — 8tb,  at  IJiley,  111,,  heavy  rains,  fields  badly  flooded,  crops  injured.  12tli, 
Castroville,  Tex.,  heavy  rain-storm,  streams  swollen,  damaging  crops  and  fences.  19th, 
New  Orleans,  heavy  rains,  streets  flooded  two  feet  deep  ;  Cherry  Creek,  Colo.,  heaviest 
flood  since  1804,  caused  by  heavy  rains  on  the  divide  at  head  of  creek  52  miles  south 
of  Denver :  all  bridges  (seven  in  number)  w'ere  swept  aw^ay,  lower  part  of  Denver 
flooded,  railroads  damaged,  and  crops  and  fences  washed  away.  2l8t,  Denison,  Tex., 
trains  delayed  by  heavy  rains  for  the  past  three  days ;  track  flooded  and  bridges 
washeil  away.  22d,  Deadwood,  Dak.,  frf.shets,  four  houses  wa.slied  away  near  the 
placer  mines.  The  Missouri  River  at  Omaha,  on  thc25tb,  overflowed  its  banks.  26th, 
portion  of  Burlington  and  Missouri  Railroad  track  partly  covered.  27th  to  29th,  flats 
covered  in  all  directions ;  railroad  tracks  along  river  submerged  ;  Omaha  Smelting  and 
Jticliuing  Works  in  positive  danger.     29tli,  in  Southwestern  Iowa,   severe  thunder- 
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storm,  with  excessive  rain,  causing  the  Nishnahatony  River  to  overflow  its  hanks ; 
bridges  almost  impassable;  the  Missouri  River  in  this  section  arose  above  its  banks, 
destroying  crops  on  the  bottom  lands.  29th,  De  Soto,  Nebr.,  heavy  rains,  bridges 
washed  away. 

i>roi«f/Ate.— Houston,  Fla.,  month  very  dr>',  impeding  the  growth  of  vegetation. 

Hiffh  Udeg. — 15th,  Atlantic  City,  N.  J.,  severe  NE  gale;  high  tide  sweeping  railroad 
track.  16th,  Charleston,  unnsnally  high  tides ;  Cape  Lookout,  very  high  tide.  30th, 
Sandv  Hook,  ver\'  high  tides,  ii^iured  jetties. 

HaiZ.— 2d,  Texas,  Kansas;  3<l,  Wyoming  Territory,  Ohio;  4th,  Ohio;  5th,  Ohio, 
North  Carolina,  Virginia:  6th,  North  Carohna;  7th,  Kansas,  Nebraska,  Indian  Tern 
tory,  Texas,  Tennessee,  Illinois  Iowa ;  8th,  Wyoming  Territory,  Texas,  Illinois,  Lou- 
isiana, Mississippi;  9th,  Michigan,  Pennsylvania;  10th,  Colorado,  Wyoming  Territory, 
Minnesota,  Ohio,  Michigan,  Indiana,  Pennsylvania;  11th,  Colorado,  West  Vir^'nia, 
Ohio,  New  York,  Virginia,  Rhode  Island,  Connecticut,  Wyoming  Territory,  Hhnois, 
Massachusetts,  New  Jersey,  Pennsylvania,  Vermont ;  12tli,  Indiana,  Nebraska,  New 
Hampshire,  New  York ;  13th,  Massachusetts,  Maine,  New  York,  Vermont ;  15th,  Colo- 
rado; 16th,  Florida;  17th,  Colorado,  Missouri,  Nebraska;  18th,  Colorado,  Texas, 
Mississippi,  Iowa,  Arkansas,  Kansas,  New  JerecAr;  19th,  Kansas,  Iowa,  Michigan, 
Minnesota,  Illinois,  Kentucky,  Wisconsin ;  20th,  West  Virginia,  New  York,  Pennsyl- 
vania; 21st,  Virginia,  Wyoming  Territory,  New  Jersey,  Pennsylvania  ;  22<1,  Nebraska; 
2;W,  Minnesota,  Indian  Territory,  Illinois,  Iowa,  Kansas;  24th,  Virginia,  Wisconsin; 
25th,  New  Mexico,  Iowa,  Kentucky,  Maine,  Vermont ;  26th,  Texas,  New  Hampshire, 
Maine,  New  York,  Vermont;  27th,' Maine,  Vermont;  28th,  Kansas,  Iowa,  Massachu- 
setts, Nebraska;  29th,  Kansas;  30th,  Nebraska,  Iowa,  Maryland;  31st,  Florida,  Iowa, 
Mi.ssouri. 

Rainy  days, — The  number  of  days  on  which  rain  or  snow  has  fallen  varies  as  fol- 
lows: New  England,  6  to  21;  Middle  Atlantic  States,  12  to  17;  South  Atlantic  States, 
5  to  13;  Gulf  States,  5  to  11 ;  Ohio  Valley  and  Tennessee,  12  to  18;  Lower  Lake  re- 

E'on,  11  to  19;  Upper  Lake  region,  10  to  18;  Upper  Mississippi  Valley,  11  to  21; 
jwei-  Missouri  Valley,  11  to  15;  Northwest,  10  to  19;  Western  Plains,  8  to  15;  Rocky 
Mountains,  6  to  23,  and  PaciHc  Coast,  3  to  11. 

Cloudy  days. — For  New  England  the  number  varies  from  6  to  21 ;  Middle  Atlantic 
States,  5  to  14;  South  Atlantic  States,  2  to  9 ;  Gulf  States,  4  to  13;  Ohio  Valley  and 
Tennessee,  3  to  11;  Lower  Lake  region,  7  to  13;  Upper  Lake  region,  7,  to  12;  Upper 
Mississippi  Valley,  7  to  X7 ;  Lower  Missouri  Valley,  14  to  16 ;  Northwest,  10  to  21 ; 
Western  Plains,  13  to  18 ;  Rocky  Mountains,  2  to  8,  and  Pacitic  Coast,  3  to  17. 

Snow  fell  as  follows :  New  Hampshire,  12th,  13th ;  Vermont,  12th,  14th ;  Massachu- 
setts, 11th,  13th,  14th;  Connecticut,  15th;  New  York,  12th;  New  Jersey,  11th;  Penn- 
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Peak,  Ist  to  3d,  6th,  7th,  12th,  14th,  15th,  18th  to  2l8t,  24th,  25th ;  snow  on  summit, 
at  end  of  month,  30  inches,  and  in  gulches  60  feet  deep ;  New  Mexico,  17th;  Utah,  16th, 
17th  ;  Nevada,  12th  to  14th,  20th,  21st,  22d,  28th,  31st. 


RELATIVE  HUMIDITY. 


Tlie  average  percentage  of  relative  humidity  for  the  month  ranges  as  follows :  New 
England,  59  to  78;  Middle  Atlantic  States,  60  to  77;  South  Atlantic  States,  59  to  80  ; 
East  GuK  States,  67  to  75;  West  Gulf  States,  61  to  77 ;  Lower  Lake  i-egion,  61  to  71; 
Upper  Lake  region,  64  to  75;  Ohio  Valley  and  Tennessee,  58  to  67;  Upi)er  Mississippi 
Valley,  57  to  70;  Lower  Missouri  Valley,  63  to  65;  Red  River  of  the  North  Valley,  59 
to  67;  Eastern  slope,  from  Dakota  to  interior  of  Texas,  V  to  72;  Western  plateau,  34 
to  50;  California,  48  to  75.  High  stations  report  the  following:  Mount  Washington, 
91;  Pike's  Peak,  63;  Cheyenne,  58;  Denver,  47;  Santa  F^,  24. 

WINDS. 

The  prevailing  winds  at  Signal-Service  stations  are  shown  by  prrows,  flying  with 
the  wind  on  Chart  No.  II.  East  of  the  Mississippi  the  prevailing  direction  is  west- 
erly ;  in  the  Southwest,  southerly  ;  and  in  the  Northwest,  northwesterly.  The  maxi- 
mum velocities  hav<»  already  appeared  under  the  description  of  stonu-aVeas. 

Total  movements  of  the  air. — The  following  are  the  largest  monthly  movements,  as 
recorded  at  the  Signal-Service  stations,  viz  :  Pike's  Peak,  -^0,276  miles ;  Cape  Lookout 
11,918;  NorthPlatte,  11,055;  Cape  May.  10,467;  Kittyhawk,  10,4»r> ;  Indianola,  10,454; 
Breckenridge,  10,1:M;  Dodge  City,  10,0(^4;  Sandusky,  9,839;  Sandy  Hook,  9,764;  De- 
catur. 9,742,  and  Cape  Hattenus,  9,741.  The  total  movement  is  not  recorded  on  Mount 
Washington,  but  velocities  exceeding  70  miles  per  hour  occurred  on  six  days.  The 
smallest  are:  Dead wocmI,  Dak., 2,226  miles;  Campo,  2,378;  Lvnchburg,  2,41)^9;  Rose- 
burg, 'J,759;  Vi8alia,Cal.,  2,892 ;  Boeme,  Tex.,  2,981;  BrackettVille,  Tex.,  3,354;  Niish- 
ville,  3,425;  Augusta,  3,450;  Los  Angeles,  3,4.59;  Shreveport,  3,479;  MontKouier\', 
3,520:  Knoxville,  3,770;  Siiringtield,  Muss,  .3.925. 

Toniadoe«  accompanying  storm-area  No.  XII.     The  following  notes  on  the  severe  tor- 
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nado  of  the  23dy  iu  Southern  WiscoDsiH)  will  serve  to  show  the  course  of  the  storm. 
It  was  probably  first  noticed  by  an  observer  situated  in  a  valley  about  ten  miles 
west  of  Mineral  Point,  who  states  *'  that  he  saw  the  cy«1one  traveling  at  the  rate 
of  about  five  miles  an  hour.  It  seemed  to  gather  strength  as  it  moved.  When  it 
struck  the  hill  it  shot  ofi'  iu  the  direction  of  Mineral  Point,  and  after  it  had  passed  him 
he  could  hear  it  roar  miles  away."  Professor  Hinrichs  reports,  **  tornado  cloud 
observed  during  p.  m.,  23tl,  iu  Jones  County,  Iowa,"  and  states,  in  Iowa  Monthly 
Weather  Review,  '* probably  the  same  which,  a  few  hours  later,  came  down  to  earth's 
surface  in  Wisconsin,  near  Mineral  Point."  The  storm  entered  Mineral  Point,  Iowa 
County,  from  the  SW.,  and  passed  along  a  ridge  of  ground  extending  over  one- 
fourth  of  a  mile  in  width ;  it  then  struck  a  two-story  frame  house,  containing  13 
rooms,  completely  demolished  it,  and  carried  one  of  tne  inmates  400  feet  in  the  air, 
and  then  dashed  her  to  the  ground  dead;  a  rafter  from  this  house  waA  found  one  mile 
distant,  driven  over  five  feet  in  the  gnjund.  A  large  bam  300  feet  N  W.  of  this  house 
was  also  demolished  and  carried  in  an  opposite  direction  to  the  passage  of  the  cy- 
clone. Immense  damage  was  done  to  the  property  in  this  vicinity,  and  a  number  of 
persons  killed  and  wounded ;  "  a  bam  and  horse  were  carried  completely  away,  and 
neither  horse,  bam,  nor  any  portion  of  either  have  since  been  found."  **About  2| 
miles  E.  of  the  city  a  school-house  was  carried  away,  with  the  teacher  and  scholars. 
The  teacher  was  badly  injured  and  two  scholars  killed."  The  cyclone  then  i)assed 
eastward  over  the  southern  portion  of  Dane  County ;  at  Perry,  houses  and  bams  were 
totally  demolished;  many  persons  killed.  At  Primrose  (about  4  p.  m.),  houses  and 
barns  were  totally  demolisned ;  manv  persons  killed ;  hail  size  of  tea-cui>H,  breaking 
glass  on  W.  and  N.  exposures ;  rain  iell  in  torrents,  Hooding  fields  and  sweeping  away 
fences.  Verona  Comers  and  vicinity,  severe  hail-storm,  breaking  all  glass  on  W.  ei- 
j)Osures ;  hail-stones  eight  inches  in  circumference ;  streams  in  vicinity  Hooded.  Mont- 
rose, houses  destroyed.  Oregon  Cemetery,  monuments  shattered  and  nninber  of  plain 
stones  broken  off'.  Fitchburg  (7  or  8  miles  SW.  of  Madison),  farm  house  carried  entirely 
away ;  track  of  storm  2  miles  wide.  From  Primrose  (25  miles  SE.  of  Madison),  through 
Mount  Vernon  to  Paoli,  wide-spread  damage  is  reported;  12  to  15  persons  killed.  Near 
Oregon,  2  horses  canned  100  feet  and  dashed  to  earth,  killing  them  instantly;  storm 
raised  from  the  ground  7  or  8  miles  SW.  of  Madison  ;  again  struck  ground  ne^r  Fort 
Atkins.  NE.  of  Madison.  Near  Primrose  and  Paoli  the  storm  seemed  from  one-half  to 
one  mile  iu  width.  Madison,  4  to  4.30  p.  m.,  cyclone  from  SSW.;  buildings  destroyed; 
during  the  heavy  rain  the  air  was  suddenly  observed  to  be  filled  with  falling  leaves, 
small  twigs,  shingles,  laths,  and  large  sticks  (one  board  measuring  8  feet  long  and  1 
foot  wide,  seemingly  to  have  been  wrenched  from  a  house),  all  fiuing  the  air  as  hich 
as  the  eye  could  reach,  and  falling  straight  to  the  earth.  **  In  the  outskirta  of  w» 
storm-belt  there  appeared  to  be  two  strata  of  clouds,  the  lower  a  heavy  mist,  through 
the  occasional  breaks  of  which  could  be  seen  the  uppei  layer  of  heavy  black  clouds, 
snarled,  tangled,  and  quivering,  from  which  was  discharged  all  kinds  of  d^bria.^  No 
note*  have  yet  come  to  hand  from  the  east  portion  of  Dane  County,  but  the  cyclone 
entered  Jelterson  County  about  5.15  p.  m.,  where  the  **  tornado  struck  the  earth  at 
Cedar  Lake,"  passing  eastwanl ;  average  width  of  path  30  rods,  although  in  places 
half  mile  wide;  left  the  earth'again  at  Bulkwinklesville,  10  miles  east  of  Cedar  Lake. 
Eye-witnesses  state  that  the  water  in  west  end  of  Cedar  Lake  was  lifted  up  200  feet, 
leaving  bottom  of  lake  clearly  visible.  Oakland,  houses  and  bams  destroycni,  per- 
sons killed  and  injured  ;  track  one  mile  wide,  damage  done  in  less  than  three  minutes : 
in  Rome  and  Hebron  bams  were  blown  down  and  unroofed.  The  storm  then  entered 
W^aukesha  County^  commencing  about  5  p.  m.  at  W^aukesha,  and  lasting  about  two 
hours;  wind  blowing  in  all  directions;  houses  unroofed,  sidewalks  torn  up,  tree-s  and 
fences  blown  down.  Milwaukee,  6.42  to  7.35  p.  m.,  severe  tornado;  path  of  greatest 
severity  from  SSW.  to  NNE.  and  verj-  narrow  ;  buildings  blown  down ;  tornado  ap- 
peal's to  have  dissipated  over  Lake  Michigan,  liarriugton,  Cook  County,  Illinois, 
terrific  storm ;  about  6  p.  m.  the  storm  cloud  was  observed  a])proaching"from  SW., 
aecoiupanied  by  an  almost  indescribable  noise  ;  when  about  200  yards  from  observer 
it  struck  the  ground  with  a  deafening  noise,  and  seemed  to  rest  a  moment ;  then  nee 
in  air  about  55  feet,  cjirrying  up  a  mass  of  earth,  trees,  and  debris;  it  again  descended, 
and  striking  the  side  of  a  farm  house,  carried  it  up,  whirling  it  over  and  over,  and 
completely  demolished  it  at  an  elevation  of  about  150  feet.  The  inmates  were  all 
killed,  and  the  observer  had  to  hold  on  to  the  grass  with  his  full  strength  to  keep  from 
being  drawn  into  the  vortex.  The  stonn-cloud  was  observed  advancing  at  a  distance 
of  four  miles,  and  aftt»r  destroying  other  buildings  pjissed  over  in  a  northeasterly  di- 
rection ;  in  several  places,  where  the  storm  struck  the  ground,  it  would  carry  up  earth, 
Ac,  and  leave  a  hole  from  150  to  300  feet  square.  About  6.30  p.  m.  a  SW."  hurricane 
prevailed  at  Highland  Park  (on  the  lake  shore),  followed  by  huge  hail-stonea,  3^  inches 
in  diameter,  resulting  from  the  meeting  of  two  storms  from  the  NW.  and  SW. ;  belt  of 
hail  one-half  mile  wide ;  laths  and  debris  fell  before  the  hail,  the  whole  lasting  from  1 
to  20  minutes ;  huge  hail  also  fell  at  Kivei*side,  Winnetka,  and  Park  Ridge.  Tornado 
in  AdAms  and  Brown  Counties^  Illinois ;  appeared  about  6.30  p.  m.  about  1  mile  soath 
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of  Moand  Station,  coming  from  W.  and  passing  a  little  S.  of  £. ;  houses  and  bams  car- 
ried away;  horses,  cows,  &c,,  killed,  and  persons  injured. 

Waierspaut — ^26th,  Decatur,  Tex.,  4.45  p.  m.,  waterspout  passed  southward  down 
Bandy  Creek,  tearing  up  trees,  fences,  &c. 

VERIFICATIONS. 

Indications. — The  detailed  comparison  of  the  tri-daily  weather  indications  with  the 
telegraphic  reports  for  the  8ucce43<:ling  twenty-four  hours  shows  a  general  percentage 
of  omissions  of  0.2  per  cent.,  and  of  verifications  of  83.2  per  cent.  The  percentages  of 
yeritications  for  the  four  elements  have  been:  Weather,  87.6;  wind,  86.6;  tempera- 
ture, 82. 1 ;  barometer,  76.6.  The  percentages  of  verifications  by  geographical  district-s 
have  been:  New  England,  84.0;  Middle  States,  86.6;  South  Atlantic  States,  84.6;  East 
Gulf  States,  82.3;  West  Gulf  States,  80.9;  Lower  Lake  re^on,  84.8;  Upper  Lake 
re^on,  83.5;  Tennessee  and  Ohio  Valley,  82.5;  Upper  Mississippi  Valley,  82.7;  Lower 
Missouri  Valley,  80.6.  Of  the  3,713  predictions  that  have  been  made,  139,  or  3.7  per 
cent.,  are  considered  to  have  entirely  failed ;  120,  or  3.2  per  cent.,  were  one-fourth 
verified;  592,  or  15.9  per  cent.,  were  half  verified  ;  390,  or  10.5  per  cent.,  were  tliree- 
fourths  verified;  2,472,  or  66.7  per  cent.,  were  fully  verified,  so  far  as  can  be  judged 
from  the  weather  maps. 

Cautumary  signals, — -During  the  month  228  cautionary  sisals  were  displayed;  151, 
or  66.2  per  cent.,  were  justified  by  subsequent  hourly  velocities  of  25  miles  and  over, 
at  or  within  100  miles  of  the  station.  Four  signals  were  late  and  two  were  lowered 
too  early;  77  were  not  justified. 

NAVIGATION. 

Stages  of  water  in  rivers. — In  the  table,  on  the  right  hand  side  of  Chart  No.  Ill,  are 
given  the  highest  and  lowest  readings  of  the  Signal  Service  river  gauges  during  the 
month,  with  dates  of  same.  At  Omaha  the  Missouri  rose  ten  inches  above  the  danger- 
line  on  the  28th  and  i^th,  and  the  consequent  damage  is  noticed  under  the  head  of 
floods.  At  Vicksburg  the  Mississix>pi  was  within  six  inches  of  the  "  danger-line"  from 
the  8th  to  the  14th. 

ATMOSPHERIC   ELECTRICITY. 

Thunder-storms. — Ist,  Illinois,  Indiana,  Iowa,  Kansas,  Missouri,  Nebraska,  New  Jersey, 
Michigan.  2<1,  Kansas,  Arkansas,  Illinois,  Iowa,  Kansas,  Missouri,  Texas,  Virginia,  Ne- 
braska. Indian  Territory,  Ohio,  Indiana.  3d,  Arkansas,  Florida,  Kansas,  liouiniaiia.  New 
York,  Ohio,  Texas,  Virginia,  Mississippi,  Alabama,  Tennessee.  4tli,  Maine,  New  Jersey, 
North  Carolina,  Ohio,  Pennsylvania,  Vermont,  Virginia,  Alabama,  Florida,  Tennessee, 
Maryland.  5th,  New  Jer8ey,*North  Carolina,  Virginia,  Dakota,  West  Virginia,  Tennes- 
see, Georgia.  6th,  Indian  Territory,  Wyoming  Territory,  Colorado,  North  Carolina. 
7th,  Michigan,  Arkansas,  Illinois,  Indiana,  Iowa,  Kansas,  Kentucky,  Nebraska,  New 
York,  Ohio,  Pennsylvania,  Texas.  8th,  New  Mexico,  New  York,  Arkansas,  Illinois,  In- 
diana, Kentucky,  Louisiana,  Michigan,  Nebraska,  North  Carolina,  Ohio,  Pennsylvania, 
Tennessee,  Texas,  Virginia,  Mississippi,  Alabama,  Wisconsin,  West  Virginia.  9th,  New 
York,  Texas,  Virginia.  10th,  Indiana,  Michigan,  Pennsylvania,  Virginia,  Texas,  West 
Virginia,  Virginia,  Maine,  lltli,  Wyoming  Territory,  Dakota,  Maine,  Nebraska,  Ver- 
mont, Texas.  12th,  Florida,  Colora<lo.  13th,  Indian  Territory-,  Arkansas,  Florida, 
Texas,  Mississippi,  Tennessee.  14th,  Georgia.  15th,  Indian  Temtorj',  Dakota,  Kansas, 
Michigan,  Nebraska.  16th,  Florida,  Kentucky,  Louisiana,  Alabama.  17th,  Kansiis, 
Wyoming  Territory,  Illinois,  Iowa,  Missouri,  Nebraska,  North  Carolina,  Indian  Terri- 
tory, Mississippi,  Louisiana.  18th,  Michigan,  Arkansas,  Illinois,  Indiana,  Iowa,  Kansas, 
Kentucky,  Louisiana,  New  York,  Ohio,  Texas,  Mississippi,  Missouri,  Minnesota,  Tennes- 
see, North  Carolina,  Florida.  19th,  Minnesota,  Illinois,  Indiana,  Iowa,  Kansas,  Ken- 
tucky, Louisiana,  Michigan,  Nebraska,New  York,  Ohio,  South  Carolina,  Tennessee,  Cal- 
ifornia, Alabama,  Wisconsin,  Florida,  Georgia.  20th,  Illinois,  Indiana,  Louisiana,  New 
York,  Ohio,  Pennsjivania,  Texas,  Wisconsin,  Nevada,  Colorado,  Alabama,  Michigan, 
West  Virginia.  21st,  Indian  Territory,  Maine,  Virginia,  Wyoming  Territory,  Arkan- 
sas, Delaware,  Illinois,  Kansas,  Kentucky,  Louisiana,  Maryland,  New  Jersey,  New  York, 
Pennsylvania.  South  Carolina,  Texas,  Virginia,  West  Virginia,  Alabama,  Florida, 
Georgia.  22d,  Arkansas,  Dakota,  Florida,  Illinois,  Kansas,  Nebraska,  New  Jersey,  In- 
dian Territory,  Minnesota.  23d,  Indian  Territory,  Michigan,  Nebraska,  Florida,  Illi- 
nois, Iowa,Kansas,Michigan,Virginia,  Wisconsin, Dakota,  Missouri,  Minnesota,  Georgia. 
24th,  New  Mexico,  New  York,  Wyoming  Tenitory,  Arkansas,  Illinois,  Indiana,  Kansas, 
Maryland,  Michigan,  Pennsylvania,  Tennessee,  Virginia,  Missouri,  Ohio,  West  Virginia, 
North  Carolina.  25th,  Dakota,  Illinois,  Kansas,  Kentucky,  Massachusetts,  New  Hamp- 
shire, North  Carolina,  Tennessee,  Vermont,  Virginia,  Colorado,  Texas,  Indian  Territory. 
26th,  Illinois,  Iowa,  Massachusetts,  New  York,  North  Carolina,  Pennsylvania,  Texas, 
Vermont,  Virginia,  South  Carolina,  Georgia,  New  Hampshire.  27th,  Dakota,  Louisi- 
ana, Maine,  ^uth  Carolina,  Vermont,  Colorado,  W^yoming  Territory,  Nebraska,  Ala- 
bama, Mississippi,  Georgia.  28th,  Indian  Territorv,  Dakota,  Illinois,  Iowa,  Nebraska, 
Kansas,  North  Carolina,  Massachusetts.  29th,  Florida,  Illinois,  Indiana,  Iowa,  Kansas^ 
Missouri,  Wyoming  Tenitory,  Nebraska,  Dakota,  Florida.    30th,  Indian  Territory,  Ne- 
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braska,  VirgiDia,  Dakota,  Delaware,  Illinois,  Iowa,  Maryland,  Missouri,  New  Jersey, 
North  Carolina,  Tennessee,  Texas,  Virginia,  West  Virginia,  Florida,  Minnesota.  Slst, 
Minnesota,  Florida,  Illinois,  Iowa,  Missouri,  Nebraska,  Pennsylvania,  Indian  Territory'. 

Auroras, — Washington,  D.  C,  11th;  Burlington,  Vt.,  18th;  Detroit,  Mich.,  24th; 
Oswego,  N.  Y.,  26th,  30th. 

Magnetic  phetiotnena. — Prof.  G.  Hinrichs,  Iowa  City,  Iowa,  report*  the  average  mag- 
netic diurnal  range  in  declination  as  8.36  minutes. 

Telegraphic  communication  interfered  with  hy  atmospheric  electricity. — Pike's  Peak,  Col., 
7th,  heavy  thunder-storm,  compelled  to  cut  out  wires ;  12th,  wires  cut  out,  but  sparks 
would  still  pass  between  windows ;  22d,  severe  electricity,  had  to  cut  out  wire« ;  26th, 
intense  electricity.  Santa  F^,  N.  Mex.,  9th,  intense  17th,  24th,  and  25th.  Norfolk, 
Va.,  30th,  wires  badly  atfected,  cable  arrester  at  Lynn  Haven  fused  by  lightning. 
Mount  W  ashington,  26th,  wires  powerfully  afiect<ed,  compelled  to  withdraw  switch 
cut-off. 

OPTICAL  PHENOMENA. 

Solar  halos, — Ist,  New  York.  2<1,  New  York,  Iowa,  Maine,  Ohio.  4th,  South  Carolina. 
5th,  California,  Rhode  Island,  Maine,  New  York.  6th,  Ohio,  Kentucky,  Rhode  Island, 
Maine,  Massachusetts,  Connecticut,  Illinois,  Indiana,  New  Hampshire,  New  Y'ork.  7th, 
Rhode  Island,  Iowa,  Connecticut,  Dakota,  Massachusetts,  New  Hampshire,  New  Jer- 
sey, Ohio.  8th,  Ohio,  Connecticut.  9th,  Louisiana,  Mississippi.  10th,  Mississippi. 
11th,  California,  South  Carolina,  Georgia,  Mississippi.  12th,  California,  South  Caro- 
lina, Georgia.  13th,  Ohio,  Illinois,  Indiana,  Iowa,  Maryland,  West  Virginia.  14th, 
Florida,  Minnesota,  Ohio,  New  Jersey,  Illinois,  New  York,  Pennsylvania.  15th,  Texas^ 
Kentucky,  Iowa,  Connecticut,  Indiana,  Massachusetts,  New  Hampshire,  Mississippu 
16th,  Caljfomia,  Ohio,  South  Carolina,  Georgia,  New  Hampshire,  New  Jersey,  Maryland. 
17th,  Rhode  l8laud,Illinois,  Iowa,  Michigan,  New  Hampshire,  NewYork.  18th,  Michigan, 
Ohio,  Maine,  Indiana.  19th,  New  Hampshire,  Massachusetts.  20th,  New  Hampshire, 
Virginia.  21st,  California,  Connecticut,  New  York,  Mississippi.  22d,  Iowa,  Ohio,  Ken- 
tucky, Ge>orgia,  Indiana,  Mississippi.  23d,  Alabama,  Tennessee,  Mississippi.  24th,  Ohio, 
Rhode  Island,  Arkansas,  Illinois,  Indiana,  New  Hampshire.  25th,  Ohio,  Michigan,  Ten- 
nessee, Rhode  Island,  Connecticut,  Iowa,  Vermont,  Mississippi.  26th,  Ohio,  Connecti- 
cut, Texas,  VeiTnont.  27th,  California,  Ohio,  Maryland,  New  Jersey.  28th,  California, 
Ohio.  29th,  California,  Dakota,  Ohio,  Iowa,  New  Jersey,  Pennsylvania.  30th,  Calilbr- 
nia,  Dakota.     3l8t,  Nevada,  Wisconsin. 

Lunar  halos, — Ist,  Michigan.  3d,  New  York.  5th,  Minnesota,  Connecticut.  6th, 
Dakota,  Nebraska,  Iowa,  Missouri,  Indiana,  Maine,  Ohio,  Pennsylvania.  8th,  South 
Carolina,  New  Jersey,  North  Carolina.  9th,  Colorado,  Texas,  Alabama,  Florida,  Missis- 
sippi, Missouri,  Minnesota.  10th,  Wyoming  Territory,  Nevada,  Kansas,  Texas,  Florida, 
Mississippi,  Missouri,  Minnesota,  Louisiana,  Wisconsin.  11th,  Colorado,  Nebraska, 
Texas,  Louisiana,  Mississippi,  Minnesota,  West  Virginia,  North  Carolina,  Georgia,  Mjis- 
sachnsetts.  12th,  Nevada,  Dakota,  Indian  Territory,  Louisiana,  Minnesota,  South  Car- 
olina, North  Carolina,  Georgia,  Iowa,  New  Jersey.',  i3th,  Dakota,  Texas,  Michigan,  Wii*- 
consin,  Ohio,  Now  York,  West  Virginia,  Pennsylvania,  Connecticut,  Illinois,  Indiana, 
Iowa,  Massachusetts.  14th,  Kansas,  Texas,  Florida,  ilinnesota,  Miclugan,  Ohio,  New 
iork,Rhode  Island,  Massachusetts,  Connecticut,  Pennsylvania.  15th,  Wyoming  Ter- 
ritory, Louisiana,  Texas,  Florida,  Wisconsin,  New  York,  Indiana,  Ohio,  Kentucky,  Vir- 
ginia, West  Virginia,  Mississippi.  16th,  Kansas,  New  York,  New  Jersey,  Pennsylvania. 
l7th,  Michigan,  New  York,  Indiana,  South  Carolina,  Rhode  Island,  Massjichusetts,  Con- 
necticut. 21st,  Indian  Territory*.  24th,  Louisiana,  Hlinois.  28th,  Nebraska,  Indian 
Territory.     29th,  Dakota,  Indian  Territory. 

Mirage, — Olivet,  Dakota,  Ist ;  New  London,  Connecticut,  6th,  7th,  24th. 

MISCELLANEOUS  PHENOMENA. 

Botunical. — Arkansas:  Judsonia, ripe,  19th,  blackberries;  25th,  wheat;  26th,  peaches 
ripening.  Connecticut:  New  Loudon,  in  bloom,  25th,  snow-ball;  leafing,  26th,  polo- 
nia.  Dakota :  Olivet,  all  crops  look  favorable.  Florida :  Milton,  in  bloom,  21st,  early 
com ;  3l8t,  green  com  tit  for  use.  Georgia :  Savannah,  in  bloom,  1st,  magnolia.  Illi- 
nois: Riley,  7th,  planting  com.  Iowa:  Fort  Madison,  in  bloom,  2d,  snowballs;  3d, 
rose,  spirea ;  13tn,  locust ;  Mcmticello,  in  bloom,  1st.  lilacs ;  4th,  snowballs ;  rii>e,  20th, 
strawberries;  Guttenberg,  wheat  injured  bj^  the  chintz  bug;  grass  in  fine  conaitiou; 
Nora  Springs,  in  bloom,  4th,  lilacs;  20th,  dandelions,  strawberries,  apples,  mandrake; 
Vail,  com  poor ;  small  grains  looking  well.  Indian  lerritory :  Fort  Gibson,  ripe,  26th, 
cherries,  blackberries ;  28th,  whortleberries.  Kansas :  Independence,  rij^e,  22d,  barley ; 
27th,  wheat ;  13th,  chenries;  25th,  raspberries,  dewberries;  27th,  currants;  31st,  goose- 
berries ;  30th,  oats  heading.  Maine  :  West  Waterville,  in  bloom,  7th,  plum,  cherry ; 
10th,  apple;  Cornish,  in  Woom,  2d,  shad  bush;  5th,  cherry;  8th,  pear;  11th,  apple; 
13th,  blueberry  ;  18th,  horse-chestnut ;  leafing,  3d,  forest  trees,  horee-chestnut.  Mas- 
sachusetts: Somerset,  in  bloom,  1st,  pear,  buttercups;  5th,  wild  columbine;  8th, 
apple  ;  12th,  quince,  lilac  ;  17th,  bush  honeysuckle ;  20th,  spirea ;  Waltham,  in  bloom, 
1st,  shad  bush ;  3d,  white  birch ;  4th,  blueberry  and  pear ;  5th,  apple ;  7th,  sassa- 
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fras ;  16th,  lilac ;  23d,  cheny ;  24th,  horse-chestnut ;  25th,  barbeny ;  27th,  white  thorn ; 
29th,  blackberry ;  Fall  River,  in  bloom,  Ist,  pear ;  6th,  apple ;  New  Bedford,  in  bloom, 
8th,  dogwood ;  10th,  lilac ;  20th,  hawthorn ;  leafing,  9th,  oak ;  Rowe,  in  bloom,  6th, 
cherry ;  12th,  apple.  Michigan :  Northport,  fruit  prospects  favorable,  hay  and  grain 
promise  well :  in  bloom,  7th,  cherry ;  8th,  plum ;  9th,  pear.  Mississippi :  Brookliaven, 
m  bloom,  2d,  lilies ;  4th,  persinunon ;  5th,  jessamine  and  ma^olia ;  20th,  early  com ; 
26th,  early  cotton ;  ripe,  26th,  oats ;  10th,  plums,  whortleberries ;  12th,  cherries  ;  13th, 
blackberries;  31st,  crops  very  promising.  Missouri:  Saint  Louis,  ripe,  5th,  straw- 
berries ;  Louisiana:  ripe,  31st,  raspberries ;  Mississippi  County,  12th,  wheat  harvested; 
Sikeston,  24th,  wheat  harvested ;  Butler  County,  29th,  30th,  wheat  harvested ;  Mex- 
ico, in  bloom,  3d,  wheat;  Lebanon,  ripe,  26th,  cherries;  30th,  blackberries.  New 
Hampshire :  Contoocookvillc,  in  bloom,  9th,  pear,  currant,  strawberry ;  leafing,  8th, 
grape.  New  Jersey :  Newark,  in  bloom,  5th,  horse-chestnut.  New  York :  Wappin- 
gers  Falls,  in  bloom,  10th,  tulips ;  14th,  horse-chestnut ;  18th,  rye,  roses ;  20th,  peo- 
nies; Tipey  18th,  maple  seeds;  21st,  strawberries;  leafing,  2d,  maple;  14th,  locust; 
2d,  grass  sufficient  for  pasture,  oats  up;  Palermo,  in  bloom,  3<l,  apple;  10th,  lilac;  16th, 
horse-chofltnut ;  27th,  yellow  daisies;  30th,  blackberry;  8th,  planting  com ;  Nile,  in 
bloom,  10th,  apple  ;  Waterburg,  in  bloom,  1st,  pear,  apple.  North  Carolina :  Fayette- 
ville,  in  bloom,  Ist,  magnolia;  ripe,  14th,  raspberries;  Weldon,  cotton  seed  rotting  in 
ground,  because  of  cold,  damp  weather.  Ohio :  Margaretta  Township,  in  bloom,  2d, 
quinces ;  Ringgold,  grass  growing  slowly  ;  fruit  pro8])ect8  good  ;  wheat  the  most  for- 
ward for  many  years ;  potatoes  very  much  advanced.  Pennsylvania  :  Egypt,  in  bloom, 
1st,  apple ;  6th,  quince ;  Carlisle,  hea<ling,  8th,  wheat ;  28th,  oats.  Tennessee :  Nash- 
ville, 11th,  cotton  and  other  crops  fifteen  days  early.  Texas:  Clarksville,  31st,  corn 
looks  well;  wheat  harvest^nl  and  oats  ripe;  cotton  injured  by  wet  weather;  Melissa, 
wheat  harvested  several  days  earlier  than  for  many  years ;  31st,  com  in  tassel,  never 
known  here  so  early  before  ;  notwithstanding  the  season  has  been  cool,  crops  are  fur- 
ther advanced  than  for  twenty-six  years.  Virginia :  Wytheville,  ripe,  25th,  straw- 
berries ;  30th,  cherries,  new  potat^yes ;  near  Keswick,  3l8t,  oats  in  fine  condition  ;  com 
12  to  18  inches  high  ;  cherries  ripe ;  crops  well  advanced  ;  near  Johnsontown,  in  bloom, 
Ist,  roses.  Vermont :  West  Charlotte,  in  bloom,  1st,  cherry ;  7th,  dandelions ;  Straf- 
ford, in  bloom,  6th,  plum ;  9th,  wild  cherry ;  15th,  apple ;  Woodstock,  in  bloom,  3d, 
plum.  Wisconsin  :  Embarrass,  in  bloom,  1st,  strawberry ;  2d  apple,  wild  cherry,  wild 
gooseberry  ;  Wautoma,  in  bloom,  11th,  lilac ;  31st,  roses ;  31st,  small  grain  looks  very 
well;  Milwaukee,  in  bloom,  19th,  mandrake,  ivy,  and  locust ;  leafing  19th,  poplars. 

Birds, —  Wild  Geese:  Comish,  Me.,  1st;  Wappingers  Falls,  N.  Y.,  Ist.  Kinghird : 
Monticello,  Iowa,  21st ;  Comish,  Me.,  8th  ;  Waltham,  Mass.,  11th  ;  Rowe,  Mass.,  8th  ; 
Plattsmouth,  Nebr.,  2d;  Palermo,  N.  Y.,  18th;  We^t  Charlotte,  Vt.,  2ist;  Embarrass, 
Wis.,  7th.  Swallows:  Monticello,  Iowa,  24th;  Comish,  Me.,  1st;  Plattsmouth,  Nebr., 
4th;  Woodstock,  Vt.,  Ist;  Embarrass,  Wis.,  2d.  Robins:  Clear  Cre^k,  Nebr.,  13th. 
Cuckoo:  Contoocookvillc,  N.  H.,  24th;  Palermo,  N.  Y.,  23d;  Strafford,  Vt.,  25th; 
Embarrass,  Wis.,  14th.  Orioles:  Cornish,  Me.,  1st;  Somerset,  Mass.,  1st;  Waltham, 
Mass.,  4th;  Rowe,  Mass.,  9th ;  New  Bedford,  Mass.,  3d ;  Wappingei-'s  Falls,  N.  Y.,  5th  ; 
Palermo,  N.  Y.,  8th:  North  Volney,  N.  Y.,  6th:  Catawissa,  Pa.,  2d;  West  Charlotte, 
Vt.,  4th;  Woodstock,  Vt.,  4th;  New  London,  Conn.,  3il ;  IVhippoormll :  Southiugtou, 
Conn.,  5th;  Monticello,  Iowa,  8th;  Comish,  Me.,  6th;  Waltham,  Mass.,  2d;  Clear 
Creek,  Nebr.,  14th;  Catawissa,  Pa.,  3<l;  Woodstock,  Vt.,  8th;  Embarrass,  Wis.,  Ist. 
Bobolinks:  Southington,  Conn.,  17th;  Monticello,  Iowa,  27th;  Comish,  Me.,  6th; 
Somerset,  Mass.,  4th;  Waltham,  Mass.,  7th;  Rowe,  Mass.,  8th;  West  Charlotte,  Vt., 
21st ;  Strafford,  Vt.,  15th ;  Woodstock,  Vt.,  7th  :  New  Loudon,  Conn.,  6th.  Catbirds  : 
Comish,  Me.,  1st;  Waltham,  Mass.,  3d;  New  Bedford,  Mass.,  10th;  Palemio,  N.  Y., 
22d  ;  Catawissa,  Pa.,  5th  ;  West  Charlotte,  Vt.,  21st;  Strafford,  Vt.,  26th.  Humming' 
birds:  Wappinger's  Falls,  N.  Y.,  22d;  Palermo,  N.  Y.,  7th;  Catawissa,  Pa.,  19th; 
West  Charlotte,  Vt.,  7th;  Embarrass,  Wis.^  7th.  Martins:  Embarrass,  Wis.,  7th. 
Thrush  :  Waltham,  Mass.,  9th;  Northport,  Mich.,  1st;  Wappinger's  Falls,  N.  Y.,  12th; 
Woodstock,  Vt.,  8th.    Blackbirds:  Northport,  Mich.,  Ist;  Clear  Creek,  Nebr.,  21st. 

MiMcellaneous.^-Frogs  piping  :  Southington,  Conn.,  5th ;  Embarrass,  Wis.,  5th.  Po- 
tato bugs:  Litchfield,  Mich.,  3l8t;  New  London,  Conn.,  6th;  Morgantown,  W.  Va., 
6th.  Rose  bugs:  near  Johnsontown,  Va.,  2d.  Fire-flies:  Southington,  Conn.,  28th; 
Logan,  Iowa,  Ist ;  Comish,  Me.,  24th ;  North  Volney,  N.  Y.,  24th ;  Kensico,  N.  Y.,  19th ; 
Little  Mountain,  Ohio,  21st;  Green  Castle,  Pa.,  '2.5th;  Morgantown,  W.  Va.,  23d. 
Crickets:  Contoocookvillc,  N.  H.,  16th;  Wappinger's  Falls,  N.  Y.,  18th.  Bees:  Em- 
barrass, Wis.,  swarmed,  7th.  Mosquitoes:  Embarrass,  Wis.,  28th.  Currant  tcorm : 
Bellefontaine,  Ohio,  2:W.  Apple  worm:  Bellefontaine,  Ohio,  31st.  Bats:  Straffortl, 
Vt.,  19th.  Grasshoppers:  Dodge  City,  Kans.,  28th,  appearing  from  the  south,  swarms 
not  large ;  Winnemucca,  Nev.,  24th,  myriads  appeared  in  Paradise  Valley,  20  miles 
NNE.  of  station,  considerably  damaging  crops.  Brackettvillc,  Tex.,  31st,  8  p.  m., 
small  black,  hard-shelled  bu^s,  resembling  flying  ant,  appeared  in  sucn  numliers  as  to 
make  it  impossible  to  stay  witnin  doors;  at  9  p.  m.  had  to  close  office  in  consequence* 

Folar  bands, — ^Maine,  16th,  24th,  25th,  Slst ;  Connecticut,  8th ;  New  Jersey,  7th,  19th, 
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27th ;  Virginia^  27th ;  Indiana,  6th,  19th,  22d,  24th,  Slat ;  Iowa,  2d,  3d,  6th,  13th,  15th, 
22d.  3l8t ;  Louisiana,  4th ;  Nebraska,  5th ;  Dakota,  27th. 

Prairie  and  forest  fires, — ^23d,  Fort  Union,  N.  Mex. ;  29th,  near  Wareham,  Mass.,  ex- 
tensive forest  tires ;  31st,  Bismarck,  Dak. 

Ifefeor*.— -Madison  Barracks,  N.  Y.,  27th;  Judsonia,  Ark.,  6th,  9th,  19th;  Soothing- 
ton,  Conn.,  6th;  Mayport,  Fla.,  28th;  Anna,  HI.,  28th;  Como,  111.,  26th;  Iowa  City, 
Iowa,  4th;  Near  Woodstock,  Md.,  1st,  5th,  6th,  10th,  18th,  21st,  23d,  29th;  Rowe, 
Mass.,  2d,  5th,  18th,  23d,  31st;  Lebanon,  Mo.,  28th;  Clear  Creek,  Nebr.,  25th;  Atco, 
N.  J.,  26th,  29th;  Hector,  N.  Y.,  16th,  8  p.  m.,  brilliant  meteor  moved  from  W.  to  E., 
light  very  intense,  appeared  as  large  as  full  moon,  with  train  about  four  timee  ite  own 
diameter:  Watcrburg,  N.  Y.,  2d,  5th,  23d;  Wappinger's  Falls,  N.  J.,  28th;  Fayette- 
ville,  N.  C.,  22d;  Cincinnati,  Ohio,  27th;  Hulraersvifle.  Pa.,  10th;  Green  Castle,  Pa., 
5th;  Aiken,  S.  C,  25th;  Dodge  City,  Kaus.,  17th;  Davenport,  Iowa,  2l8t  (during 
bright  moonlight) ;  Fort  Whipple,  Va.,  10th,  8.14|  p.  m.,  brilliant  niet«or  in  the  east, 
altitude  2i>°,  leaving  train  of  greenish  hue;  Baltimore,  Md.,  10th,  8.15  p.  m.,  brilliant 
meteor  in  the  SE.,  altitude  35^,  bright  greenish  color,  exploded  like  a  rocket,  leaving 
train  visible  several  seconds.  Tucson,  Arizona,  30th,  10.20  a.  m.,  a  large  meteor  fell 
at  base  of  mountains,  10  miles  northeast  of  station,  leaving  train  1  mile  in  length ;  on 
striking  gi-ound  a  large  volume  of  smoke  ascended,  which  was  plainly  visible  for  toi 
or  fifteen  seconds. 

Zodiacal  light^Dskyitma,  Fla.,  1st  to  3d,  22d  to  24th,  28th  to 31st;  Monticello,  Iowa, 
2d,  4th,  20th,  24th;  Clear  Creek,  Nebr.,  19th;  Atco,  N.  J.,  1st  to  3d;  Bellefontaine, 
Ohio,  22d ;  Wytheville,  Va.,  Ist,  29th,  30th. 

Earthquakes, — Steamer  Australia  (at  San  Francisco,  May  22,  from  Sydney)  reports 
heavy  earthquakes  at  Tanna,  in  the  New  Hebrides ;  land  rose  20  feet ;  harbor  seriously 
injured.  Febniary  23,  at  Japan  ;  shock  lasting  one  minute ;  houses  rocked.  April  12 
or  14,  at  8.30  p.  m.,  a  severe  earthquake  occurred  in  Venezuela,  destroying  the  town 
of  Cua,  in  the  valley  of  the  Tuy,  about  thirty  miles  from  Caracas,  and  bujying  at  least 
300  persons.  The  shock  was  felt  at  Caracas,  and  shocks  also  continued  to  be  felt  until 
May  4.  About  the  19th  a  portion  of  the  town  of  Ocumare,  20  miles  east  of  Cua,  was 
thrown  down ;  and  on  the  29th  shocks  were  felt  at  Laguayra,  Caracas,  Porto  Cabella, 
and  Valencia;  28th,  United  States  naval  hospital,  Yokohama,  Japan,  slight  shock. 
May  8,  Sacramento,  Cal.,  8.25  p.  m.,  shock  from  N.  to  S.,  clocks  stopped,  pictures  shook; 
also  rei)ort«d  to  have  been  felt  in  Colusa  and  Mendocino  Counties.  Red  Bluff,  8.25 
p.  m.,  **  vibration  N.  to  S.,  lasting  ten  to  fifteen  seconds,  clocks  stopped,"  &c.  10th, 
United  States  naval  hospital,  Yokohama,  Japan,  at  9.10  p.  m^.,  slight  shock.  11th, 
United  States  naval  hospital,  Yokohama,  Japan,  7.40  a.  m.,  slight  shock. 

Sunsets. — The  characteristics  of  the  sky,  as  indicative  of  fair  or  foul  weather  for  the 
succeeding  twenty-four  hours,  have  been  obtained  at  all  Signal  Service  stations. 
Reports  from  104  stations  show  3,210  observations  to  have  been  taken ;  of  these  52 
were  reported  doubtful ;  2,543  cases,  or  79.2  per  cent.,  were  followed  by  the  expected 
weather  and  667  were  not. 

SOLAR  PHENOMENA. 

Sun  spots. — The  following  observations,  made  by  Mr.  D.  P.  Todd,  have  been  for- 
warded by  Rear-Admiral  John  Rodgers,  U.  S.  N.,  Superintendent  of  the  United  States 
Naval  Observatory,  Washington,  D.  C. : 
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Besides  these  Mr.  Todd  reports  as  follows : 

Noue  visible  on  the  Ist  at  11  a.  m.  and  4  p.  m. ;  3d,  1  p.  m. ;  5th,  3  p.  m. ;  6th,  all 
day ;  8th,  1  p.  m. ;  11th,  11  a.  m. ;  13th,  12  m. ;  16th,  11  a.  m. ;  18th,  10  a.  m.,  and  23d, 
11  a.  m.  The  spots  visible  on  the  29th  were  recorded  by  the  Signal  Service  observer 
at  Fort  Whipple,  Va.,  as  also  vinible  on  the  30th,  10  a.  m. ;  and  at  Portsmouth,  N.  C, 
where  they  continued  visible  until  June  2d. 

Prof.  G.  Hinrichs,  Iowa  City,  Iowa,  rejiorts:  None  seen  3d,  4th,  5th,  6th,  8th,  9th, 
10th,  12th,  14th,  15th,  19th,  2l8t,  23d,  24th ;  26th  and  27th,  one  group  of  two  spots; 
28th,  two  OToups  of  six  spots.  Big  spot  of  30th  very  remarkable ;  no  penumbra 
propMBr  visible,  but  an  apparent  depression  of  photosphere ;  depression  sharjdy  defined, 
large  spot  in  center  and  two  smaller  on  margin.  These  spots  had  almost  disappeared 
on  June  4th. 

OhMTvations  of  the  transit  of  Mercury^  May  6,  1878,  hy  Signal-Service  assistants  and 
observera. — The  following  observations  of  the  transit  of  Mercury  were  made  by  the 
observers  and  officers  of  the  Signal  Service,  in  accordanc-e  with  special  order  and  in- 
structions. In  all  cases  the  observations  were  made  by  observing  an  image  of  the  sun 
of  from  two  to  three  inches  in  diameter,  as  cast  by  a  field-glass  of  two  inches  aperture 
and  erecting  eye-piece  upon  a  sheet  of  white  paper,  held  by  means  of  a  suitable  frame- 
work, ten  or  fifteen  inches  behind  the  ocular.  The  watch-times  were  reduced  to 
Washington  Observatory  time  by  means  of  corrections  afforded  by  the  regular  tele- 
graphic noonday  signals,  sent  from  the  observatory  over  Western  Union  lines.  The 
predicted  chances  of  fair  observing  weather  agree  well  with  the  actual  event ;  for  out 
of  fourteen  stations  tliree  were  wholly  unsuccessftil  and  four  partly  unsuccessful, 

owing  to  cloudiness,  whence  it  is  fair  to  estimate  that  —j-^  =  36  per  cent,  of  the  ob- 
servations were  lost  through  cloudiness.  The  corresponding  predictions,  as  given  in 
the  fourth  column,  averago  60  per  cent,  successful,  or  40  per  oeut.  lost  through  cloudi- 
ness. 
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NOTES  AND  EXTKACTS. 

The  following  remarks  by  Hon.  A.  H.  Stephens,  of  Georgia,  as  published  in  the  Con- 
gressional Record  of  June  12,  will  be  of  interest  to  the  observers  co-operating  with 
the  Signal  Service.  The  subject  of  the  Signal  Service  being  under  discussion,  Mr. 
Stephens,  of  Georgia,  said : 

**  I  move  to  amend  the  pending  paragraph  by  striking  out  $325,000  and  inserting 
$350,000.  I  do  not  desire  to  detain  the  House  at  all,  but  I  think  this  is  one  of  the 
most  important  branches  of  the  public  service.  I  leam  from  General  Myer,  who  is  in 
charge  of  this  service,  that  if  $350,000  be  now  appropriated  he  can  extend  this  ser- 
vice considerably,  far  beyond  the  ratio  of  the  additional  amount,  compared  with  the 
$300,000,  the  gross  sum  appropriated  last  year.  He  clearly  explained  how  this 
could  l)e  done.  I  give  an  illustration  which,  I  think,  clearly  presents  his  idea ; 
it  is  just  as  if  you  had  $300,000  invested  in  a  factory  with  the  steam-power  or 
water-power  already  supplied  sufficient  to  turn  four  times  the  machinerv-  in  use,  and 
all  that  would  be  necessary  to  add  to  its  efficiency  would  be  the  cost  of  the  bands  to 
set  ailditional  necessary  machinery  in  motion,  llius,  $25,000  additional  to  the  amount 
in  the  bill,  he  assured  me,  would  enable  him  so  to  extend  the  utility  of  the  system 
now  in  operation.  The  House  can  readily,  I  think,  imderetand  the  illustration.  He 
ran  Ihe  system  with  $300,000  last  year,  but  with  $350,000  he  could  set  on  one-fourth 
more  bands  to  other  machinery,  if  you  please.  The  conmiittee  have  allowed  $25,000 
additional.  Tliat  is  good  as  far  as  it  goes,  but  $25,000  more  will  double  the  efficiency 
of  that  increase. 

"  I  wish  I  had  time  to  enlarge  on  this  subject ;  but  I  do  not  wish  to  detain  the  com- 
mittee. I  have  already  said  that,  in  my  opinion,  this  is  one  of  the  most  im]>ortant 
branches  of  the  public  st^rvie^.  I  would  be  willing  to-day  to  vote  $500,000  for  this 
service.  I  am  perfectly  familiar  with  the  origin  of  this  system  of  observation.  I 
will  be  excused,  I  trust,  for  saying  that  the  first  weather  reports  ever  made  were  all 
founded  upon  Mr.  Espy's  Philosophy  of  Storms.  His  theory  was  rei)ucliated  by  Ameri- 
can scientists  generally.  Professor  Henrj'  was  one  of  few  exceptions.  He  fared  no 
iM'tter  with  the  Royal  Society  in  England.  In  France  he  met  with  more  favor.  The 
learned  Faraday  recommended  it  to  lavor.  I  became  acquainted  with  him  (P^rofessor 
Espy)  here  in  1852.  I  urged  him  to  utilize  his  theory.  He  was  in  this  employment 
at  a  salary  of  only  $2,000.  He  had  not  the  means  to  command  the  telegraph.  At  first 
we  got  the  editors  of  the  National  Intelligencer  and  the  Union — or  maybe  it  was  the  Con- 
stitution ;  at  any  rate,  the  other  leading  paper  in  the  city — to  publish,  without  charge, 
short  rej»(»rts  from  ditt'erent  parts  of  the  coimtry,  such  as  telegraph  reports  would  send. 
Those  rejKirts  at  first  were  very  meager.  This  was  in  1854 ;  and  they  were  the  first  re- 
ports of  this  kind  ever  published  in  the  world.  From  these  bejjinnings  sprang  that 
grand  system  which  now  spans  the  continent,  which  is  still  in  its  infancy,  and  from 
which  incalculable  advantages  to  navigation,  commerce,  and  agriculture  have  ali-eady 
been  secured,  and  grander  developments  are  yet  in  store. 

**If  we  could  estimate  the  value  of  property  saved  by  these  signals  during  the  last 
year,  it  would  not  be  less  than  $20,000,000.  The  value  of  human  lives  that  have  been 
thus  saved,  who  can  estimate  f  Then  the  a<lvaiitages  to  the  agineultural  interests  are 
incalculable.  By  an  a<lditional  appropriation  of  $25,000  General  Myer,  as  he  told  me, 
will  be  enabled  to  enlarge  the  number  of  stations  very  greatly ;  I  forget  the  exact 
number,  but  it  largely  mcreases  the  ratio  of  the  amount  of  the  sum  necessary  to  run 
the  system  as  it  was  last  year. 

"  Mr.  Banning.  This  would  give  him  twenty-five  additional  men. 

**  Mr.  Sti>phen8,  of  Georgia.  And  it  extends  the  Signal  Service  so  as  greatly  to  in- 
crease its  utility.  This  grand  system  is  but  in  its  infancy.  Originating  m  this  coun- 
try, it  has  extended  over  the  civilized  world ;  and  the  extent  to  which  it  may  yet  be 
carried  is,  in  my  opinion,  incalculable.  Let  us  give  this  a<lditioual  $25,000.  My  word 
for  it,  the  country  will  be  benefited  by  it  more  than  by  the  same  amouut  expended  in 
any  other  way." 

Publialied  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brigadier-General  (Brevet  Assigned),  Chief  Signal-Officer^  U,  8,  A, 


Paper  39. 
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introduction. 

In  compiliiilg  the  present  review  the  following  data,  received  up  to  July  13,  have 
been  made  use  of,  viz:  the  regular  tri-daily  weather  charts,  containing  the  data  of 
simultaneous  observations  taken  at  114  Signal-Service  stations  and  12  Canadian  sta- 
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tions,  as  telegraphed  to  this  office ;  monthly  journals  and  meAns,  119  and  135,  respect- 
ively, from  the  former,  and  monthly  means  from  13  of  the  latter ;  reports  from  25 
special  sunset  stations ;  240  monthly  registers  from  voluntary  observers ;  49  monthly 
registers  from  United  States  Army  post  surgeons ;  marine  records  r  international  sim- 
ultaneous observations  ;  monthly  reports  ot  the  weather  services  of  the  States  of  Iowa 
and  Missouri ;  reliable  newspai)er  extracts ;  special  reports. 

BAROMETRIC  PRESSURE. 

Upon  Chart  No.  II  is  shown  the  general  distribution  of  the  atmospheric  pressure  for 
the  month  by  the  isobaric  lines.  Compared  with  the  means  for  June  of  previous 
years,  the  pressure  for  the  present  month  averages  lower  in  the  Gulf  and  Atlantic 
States,  and  slightly  higher  in  the  Northwest  and  Upper  Lake  region. 

The  local  barometric  ranges,  as  reduced  to  sea-level,  for  the  month,  vary  as  follows: 
New  England,  from  0.70  of  an  inch  at  Burlington  to  6.93  at  Eastport ;  Middle  Atlantic 
States,  0.65  at  Lynchburg  to  0.75  at  Philadelphia;  South  Atlantic  States,  0.50  at  Jack- 
sonville to  0.61  at  Cape  Lookout ;  Gulf  States,  0.25  at  Key  West  to  0.45  at  Mobile,  0.29 
at  Galveston,  and  0.56  at  Jack8boro\  Texas ;  Ohio  Valley  and  Tennessee,  0.50  at  Mem- 
phis to  0.80  at  Pittsburg ;  Lower  Lake  region,  0.64  at  Oswego  to  0.74  at  Toledo ;  Upper 
Lake  region,  0.64  at  Chicago  to  0.90  at  Marquette;  Upper  Mississippi  Valley,  0.,57  at 
Saint  Louis  to  0.77  at  Saint  Paul;  Red  River  of  the  North  Valley,  0.61  at  Pembina  to 
0.76  at  Breckenridge ;  Miasouri  Valley,  0.59  at  Bismarck  to  0.67  at  Omaha;  plains  of 
Nebraska  and  Kansas,  0.72  at  Dodge*  City  to  0.76  at  North  Platte;  Rocky  Mountain 
region,  0.30  at  Santa  F^  to  0.54  at  Denver ;  between  Rockv  Mountains  and  Pacific 
States,  0.26  at  Pioche  to  0.46  at  Boise  City ;  Pacific  States,  0.21  at  Campo,  CaK,  to  0.59 
at  Portland,  Oreg. 

Areas  of  high  pressure, — Of  these,  nine  are  described.  But  one,  No.  II,  was  of  de- 
cided interest,  in  that  it  produce<l  destructive  frosts  on  the  6th  and  7th. 

No.  I. — This  is  a  continuation  of  the  high-pressure  area  describtid  in  the  May  review 
as  No.  VI.  Ist,  in  the  morning  it  was  central  in  New  England,  with  northeasterly  winds 
and  generally  clear  weather;  minimum  temperature  on  Mount  Wiishington,  34*^  Fahr.; 
at  Portland  and  Eastjtort,  highest  barometer,  reduced  to  sea-level,  30.29  inches,  or  0.33 
inch  above  the  normals.  During  the  day  it  moved  eastward  off  the  coast.  2d,  the 
pressure  rapidly  diminished  in  New  England,  as  it  withdrew  to  the  eastward;  p.  m. 
oarometer  at  Halifax  30.12,  or  0.29  above  the  normal.  g 

No.  II. — 1st,  prevailed  over  California,  with  clear  weather;  p.  m.  barometer  at  San 
Francisco,  30.11,  or  0.16  above  normal.     It  extended  north  and  eastward  toward  Ore- 

fon  and  Utah  during  the  day.  2d,  it  was  probably  central  in  Utah  by  midnight,  with 
arometer  at  Salt  Lake  City  0.13  above  normal.  During  the  night  the  temperature 
on  Pike's  Peak  fell  to  16^.  3d,  it  continued  advancing  eastward;  by  midnight  it  cov- 
ered the  country  from  the  Rocky  Mountains  to  the  Missouri  Valley ;  barometer  at 
North  Platte,  0.23  above  normal.  The  minimum  temperatures  indicated  frosts  as  far 
southward  as  the  northern  portions  of  Arizona  and  New  Mexico  the  past  three  morn- 
ings; minimum  temperature  35°  at  Cheyenne.  4th,  frosts  evidently  occurre<i  from 
Wyoming  northward,  and  in  northern  portions  of  Dakota  and  Minnesota :  minimum 
temperature  at  Pembina,  37°.  By  afternoon  it  was  central  in  the  Red  River  of  the 
North  Valley;  barometer  at  Pembina  30.17,  or  0.35  above  normal.  5th,  the  frost-area 
probably  reached  from  Northeastern  Dakota  to  Northern  Michigan.  The  highest 
pressure  covered  the  Lake  region,  with  cool,  clear  weather;  p.  m.  barometer  at  Mar- 
quette 30.19,  or  O.IW  above  normal.  6th,  morning,  it  was  central  over  the  Lower 
Lakes.  Minimum  temperature  at  Rockliffe,  Canmla,  30°;  with  frosts  fix)m  thence 
toward  Michigan  and  the  interior  of  the  Middle  States.  At  Bra<lford,  Pa.,  heavy  frosts 
are  reported  to  have  occurred.  During  the  day  the  pressure  rapidly  diminished  in 
advance  of  storm  No.  II.  7th,  highest  pressure  in  Northeastern  New  York.  Morning, 
minimum  temperature  on  Mount  Washington  15°;  Littleton,  N.  H.,  26°;  Quebec,  35°; 
Burlington,  tl7°.  In  Massachusetts,  New  Hampshire,  Vermont,  and  Northern  New 
York  heavy  frosts  occurred,  destroying  potatoes,  com,  vines,  &c.  It  disappeared  dur- 
ing the  day. 

No.  III. — 9th,  developed  over  the  Northwest.  10th,  a.  m.  barometer  at  North  Platte 
and  Dodge  City  0.14  above  normal.  It  extended  southeastward  during  the  dav,  and, 
by  midnight,  was  central  in  Arkansas.  11th,  advanced  to  the  £astem  Gulf  States, 
but  with  the  pressure  only  slightly  above  the  normal.     12th,  apparently  dissipated. 

No.  IV. — nth,  apparently  advanced  southeastward  over  Manitoba.  12th,  it  reached 
the  Lake  region,  with  cool,  clear  weather  and  northerly  winds;  midnight  barometer 
at  Marquette  30.21,  or  0.32  above  normal,  and  following  morning  30.28,  or  0.38  above. 
13th,  continued  extending  southeastward  toward  the  Atlantic  coast,  but  still  highest 
over  the  Upper  Lakes.  14th,  by  midnight,  highest  along  the  Middle  Atlantic  coast. 
15th,  it  gradually  disappeared  in  advance  of  storm  No.  v.  j 

No.  V. — 14th,  developed  in  the  Rocky  Mountain  region,  with  minimum  temperatures 
from  Montana  to  Western  Dakota,  indicating  light  frosts ;  p.  m.  barometer  at  Virginia 
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Mty  and  Salt  Lake  City  0.18  above  normals.  15tli,  advanced  toward  the  Lower  Mis- 
iOiiri  Valley;  a.  m.  barometer  at  North  Platte  0.17  above  normal.  16th,  extended  to 
ihe  Upper  Lakes  and  Manitoba.  17th,  central  over  the  Upper  Lakes;  p.  ra.  barometer 
%t  Marquette  0.19  above  normal.  18th,  under  the  influence  of  low-pressure  areas  VI, 
VII,  and  VIII,  the  pressure  diminished,  but  continued  highest  in  the  Lake  region^ 
with  a  barometric  ridge  running  from  NE.  to  SW.  19th,  it  was  dissipated. 
No.  VI. — 18th,  apparently  developed  in  New  Mexico.     19th,  extended  northward  and 

grobably  united  with  a  second  advancing  southward;  midnight  barometer  at  Denver 
0.24,  or  0.^  above  normal.  20th,  progressed  eastward  toward  the  Lower  Missouri 
Valley.  2l8t,  by  midnight  was  central  in  Minnesota;  barometer  at  Dulutb  and  Saint 
Paul  0.13  above  normal.  22d,  continued  as  a  barometric  ridge  running  from  Minue- 
Bota  to  Northern  Texas,  and  the  following  dav  throughout  the  Mississippi  Valley. 
24th,  moved  to  the  Gulf  States.  25th,  to  the  South  Atlantic  coast.  26th  and  27th, 
continued  on  that  coast  with  increasing  pressure.  28th,  a.  m.  barometer  a^  Wilming- 
ton 130.27,  or  0.20  above  normal,  after  which  the  pressure  gradually  diminished  to  the 
close  of  the  month. 

No.  VII. — ^23d,  appeared  in  Oregon.  24th,  it  rapidly  extended  southeastward;  a. 
in.  barometer  at  Portland  30.32,  or  0.21  above  normal.  25th,  the  pressure  was  highest 
from  Oregon  to  western  portions  of  Kansas  and  Nebraska.  20th,  central  in  the  I^wer 
Missouri  Valley,  and  then  lost  its  identity  on  account  of  No.  VI,  then  central  on  the 
South  Atlantic  coast  and  decidedly  the  more  prominent  of  the  two. 

No.  VIII  was  of  little  interest.  28th,  appeared  north  of  the  Lower  Lakes.  29th,  a. 
IB.  barometer  at  RocklifFe  30.27 :  and  then  rapidly  disappeared. 

No.  IX. — ^28th,  advanced  southeastward  over  Oregou ;  midnight  barometer  at  Port- 
land 30.29,  or  0.20  above  normal.  29th,  moved  eastward  toward  the  Missouri  Valley. 
30th,  by  midnight  was  central  in  Nebraska  and  Southern  Dflkota;  barometer  0.22 
above  normal  at  North  Platte. 

Areas  of  low  pressure. — Ten  of  these  have  been  sufficiently  well  marked  to  be  charted. 
The  storm. described  in  the  May  review  as  No.  XIV  continued  on  the  1st  along  the 
coast  from  Southern  New  England  to  North  Carolina,  but  with  increasing  pressure. 
Korthcast  to  southeast  gales  prevailed  north  of  Chesapeake  Bay,  and  northeast  to 
northwest  gales  thence  southward.  2d,  the  winds  gradually  diminished  to  brisk. 
Cautionary  signals  were  hoisted  May  30  from  North  Carolina  to  New  Jersey,  and  May 
31  along  the  New  England  coast;  all  justified  except  on  coast  of  Maine.  Maximum 
hourly  velocities:  Kitty  hawk,  NE.  37;  Cape  Henry,  NW.  36;  Atlantic  City,  NE.  52; 
Bamegat,  NE.  56;  New  Haven,  NE.,  Wootrs  Holl,  E.,  and  Boston,  NE.,  32  miles. 

No.  I. — Ist,  threatening  and  rainy  weather  prevailed  from  Utah  and  Montana  to 
Uissouri,  Illinois,  and  Wisconsin,  with  frequently  heavy  thunder-storms  in  the  North- 
prest.  In  the  morning  the  area  of  low  pressure  lay  from  W.  to  E.,  but  by  night  changed 
»  as^to  run  from  N.  to.  S.;  midnight  barometer  at  Omaha  29.51,  or  0.30  below  normal. 
k  tornado  formed  in  Western  Missouri,  between  2  and  3  p.  m.  A  dense,  muddy-looking, 
funnel-shaped  cloud,  obscuring  everything  beyond,  was  observed  over  the  Missouri 
River  about  1|  miles  below  Missouri  City  (about  14  miles  west  of  Richmond) ;  at  same 
time  another  cloud  was  observed  to  the  westwanl,  distance  between  the  two  clouds 
ibout  2  miles ;  they  passed  off  to  the  northeast,  with  a  noise  like  that  of  a  heavy  freight 
Srain  when  running,  and  in  the  distance  appeared  to  unite  in  one  immense  cloud  and 
iescend ;  day  intenstdy  sultry.  As  it  approached  Richmond,  an  observer  states  that  the 
'*  two  dense,  black,  funnel-shaped  clouds  appeared  to  unite,  with  small  end  down ;  objects 
were  drawn  upward  and  then  scattered  broadcast ;  it  moved  slowly."  As  it  entered  the 
city,  alK>ut  4.05  p.  m.,  from  the  south,  it  passed  over  the  Conservator  printing-office, 
where  it  hung  for  several  seconds  with  a  violent  rotary  motion^  and  then  moved  a  little 
toward  the  south  ;  it  then  passed  direct  north  through  the  city,  sweeping  everything 
clean  ;  heavy  sills,  18  inches  square  and  16  feet  long,  were  taken  from  the  foundations  of 
buildings  and  carried  away  ;  trees  in  every  instance  were  twisted  in  a  direction  against 
the  hands  of  a  watch  and  hurled  from  west  to  east.  The  post-office  was  entirely  swept 
away,  and  letters  have  since  been  returned  from  places  12  miles  distant.  On  the  east 
ride  the  line  of  destruction  was  almost  straight,  while  on  the  west  it  was  looped  and 
jagged ;  this  "  looped"  formation  was  particularly  noted.  Its  path  through  the  city 
was  about  250  yards  or  three  squares  wide  and  one  mile  long,  in  which  space  not  a 
ringle  house  was  left  standing ;  this  distance  was  traversed  in  less  than  five  minutes  ; 
no  rain  fell  during  its  passage,  but  it  was  preceded  by  a  few  minutes'  heavy  rain :  as- 
cending and  descending  currents  were  noticed.  At  the  old  cemetery  (on  the  nortiieni 
margin  of  the  city),  everv'  tombstone  was  leveled,  and  many  were  broken  to  pieces ; 
the  grass  was  scorched  as  if  by  fire.  It  then  rose  from  the  earth,  but  descended  two 
miles  distant  at  Crooked  River,  where  an  iron  bridge  was  doubled  and  twisted  up, 
persons  injured,  and  buildings  carried  away  for  two  miles  beyond.  It  passed  over  Mor- 
ton (in  eastern  portion  of  Ray  County),  and  ao[ain  descended  at  Highsinger's,  near  Ray 
and  Carroll  County  line.  lu  Carroll  County  its  course  appeared  to  change  from  NE. 
to  8E.,  being  seen  from  CarroUton,  where  immense  hailstones  fell,  containing,  at  their 
center,  mud  and  grass;  it  was  also  observed  from  Norbome,  and  in  Prairie  township 
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destroyed  13  honaea.  In  Richmond  over  100  buildings  were  destroyed,  13  persons  killed, 
and  about  70  injured.  A  tornado  also  formed  between  4  and  5  p.  m.,  about  six  miles 
west  of  Clark's  (on  the  Union  Paeific  Railroad),  Nebr.,  and  about  one-half  mile  south 
of  railroad  track ;  passed  firom  NW.  to  SE.,  demolished  several  buildin^a,  and  dis- 
appeared over  the  Platte  River ;  lasted  20  minutes,  and  is  described  as  a  black  column. 
At  Adair,  Iowa,  during  the  afternoon,  houses  were  blown  down,  two  persons  killed, 
and  several  injured;  in  Guthrie  County  (next  north  of  Adair),  gn?at  damage  to  build- 
ings and  crops  by  wind-storm.  At  Milwaukee,  during  p.  m.,  verv  severe  thunder-storm 
from  south,  during  which  ball  lightning  did  much  damage ;  telegraph  lines  were  af- 
fected. 2d,  the  central  pressure  continued  diminishing ;  midnight  riaroraeter  at  Breck- 
enridge  29.38,  or  0.39  below  normal.  Rainy  weather  prevailed  from  the  Northwest  to  the 
Lakes,  with  heavy  wind  and  thunder  storms,  especially  in  Iowa,  where  floods  followed. 
3d,  as  it  passed  into  Canada,  generally  light  rains  fell  in  the  Lake  region,  with  high 
^  winds  and  gales.  The  three  following  days,  the  central  depression  passed  north  of 
'the  limit  of  the  stations,  but  a  barometric  trough  reaehed  southwara  into  the  Gulf 
States,  in  which  frequent  thunder-storms  o<:curred,  with  high  winds  and  gales  from 
North  Carolina  northward.  Cautionary  signals  were  ordered  the  1st  along  Lakes 
Michigan  and  Superior ;  2d,  Lakes  Huron  and  Erie ;  3<l,  Lake  Ontario ;  5th,  from 
North  Carolina  to  Maine,  except  Connecticut,  and  verv  generallv  justified.  Maximum 
velocities:  Denver,  S.  48;  North  Platte,  NE.  72;  Omaha,  SE.  33;  Breckenridge.  NE. 
32;  Bismarck,  NW.  36;  Duluth,  NE.  40 ;  Milwaukee  SE.  and  SW. :%;  Alpena,  W.  28; 
Sandusky,  N.  34;  Rochester,  W.  28;  Cape  Lookout,  NE.  86;  Kittvhawk,  N.  38:  Cape 
May.  and  Sandv  Hook,  NW.  36;  Boston  and  Thatcher's  Island,  NW.  32;  Mount  Wash- 
ington, NW.  60;  Father  Point,  W.  34  mile,s. 

No.  II. — 6th,  this  sjorm  developed  in  the  Northwest,  with  rainy  weather  and  thunder- 
storms thence  to  Upper  Lakes.  On  Pike's  Peak  light  snow  fell  throughout  the  day. 
7th,  the  central  ])ressure  rapidly  diminished ;  midnight  barometer  at  Louisville  29.55,  or 
0.  :58  below  normal.  Frequent  rains  were  reported  from  the  Upper  Lakes  to  the  Gulf  and 
South  \tlantic  States.  In  Texas,  as  the  winds  shifted  to  northerly  during  the  night, 
they  increased  to  gales  at  many  places.  8th,  the  rain-area  extended  to  the  Atlantic 
coast,  with  severe  thuuder-storms,  increasing  winds,  heavy  squalls,  and  lower  pre«i- 
ure ;  near  Fayetteville,  N.  C,  a  destructive  hau-storm.  Midnight  barometer  at  Atlantic 
City  29.43^  or  0.58  below  normal.  9th,  it  rapidly  moved  northeastward  over  Nova 
Scotia.  Signals  were  displayed  the  6th  along  Lakes  Superior  and  Michigan;  7th, 
Lakes  Huron,  Erie,  and  Ontario  ;  8th,  along  coast  from  North  Carolina  to  Maine.  The 
majority  of  those  on  Lakes  Huron  and  Ontario  and  the  New  England  coast  were  not 
justified.  Maximum  velocities :  Denver,  N.  36 ;  Indianola,  NE.  43 ;  Knox ville,  SW. 
30;  Duluth,  NE.  30;  Sandusky,  NE.  30;  Tybee  Island,  SW.  32;  Smithville,  SW.  32; 
Cape  Lookout,  SW.  42;  Cape  May,  S.  30;  New  London,  SE.  30;  Eastport,  NW.  40; 
Mount  Washington,  SE.  58  miles. 

No.  III. — 6th,  at  midnight,  the  barometer  at  Portland,  Oreg.,  reached  its  minimum, 
29.73,  or  0.34  below  the  normal.  Clear  or  partly  cloudy  weather  prevailed  in  the 
Pacific  States.  At  Mare  Island,  Cal.,  the  SW.  wind  attained  an  hourly  velocity  of 
65  miles  at  5  p.  m.  7th,  the  pressure  began  diminishing  in  the  Northwest.  8th,  threat- 
ening weather,  with  generally  light  rains,  was  reported  from  Kansas  northward.  9th, 
it  increased  in  extent  and  force,  with  heavy  rains  in  the  Ohio  Valley.  In  Georgia, 
South  Carolina,  and  Virginia  severe  thunder-storms  and  tornadoes  are  reported  to 
have  been  produced.  In  Richmond  County,  Georgia,  tornado  swept  across  lower  end  of 
Georgia  Railroad ;  vicinity  of  Harlem  and  Belair,  terrible  storms,  houses,  fences,  and 
stationary  cars  blown  over;  at  Belair,  large  cotton  factory  demolished  and  crops 
mined ;  near  Berzelia  every  outhouse  blown  down.  In  Columbia  County,  €reorgia, 
hailstones  weighing  from  1  to  3  pounds,  killing  cattle  and  hogs.  In  South  Carobna, 
Currj'town  almost  swept  away ;  along  Charlotte  and  South  Carolina  Railroad,  care 
overturned,  houses  blown  tlown,  crops  and  cattle  destroj^ed ;  several  deaths  reported. 
Vicinity  of  Petersburg,  Dinwiddie  County,  Virginia,  four  distinct  thunder-stonns  from 
4  p.  m.  to  midnight,  accompanied  by  heavy  wind,  hail,  incessant  lightning,  and  tre- 
mendous rain-fall;  trees  uprooted;  crops  in  atljoining  counties  suflferwl  severely.  At 
Town  Creek,  N.  C,  severe  nail-storm.  Midnight  barometer  at  Cincinnati  29.41,  or  0.52 
below  normal.  10th,  the  rain-area  reached  from  the  Eastern  Gulf  and  Atlantic  States 
to  the  lower  lakes,  with  frequent  high  winds  and  galc«.  11th,  it  moved  northeastwanl 
at  some  distance  otf  the  coast,  preceded  by  easterly  gales.  Midnight  barometer  at 
Sydney,  C.  B.,  29.54,  or  0.44  below  the  normal.  Signals  ordered  the  9th  along  the 
lower  lakes  and  coast  from  North  Carolina  to  Massachusetts  were  justified,  except  on 
Lake  Ontario ;  those  ordered  the  10th,  on  the  coast  of  Maine,  were  not  justifie<l. 
Maximum  velocities :  San  Francisco,  SW.  34 ;  Pike's  Peak,  N.  40 ;  North  Platte?,  NW. 
36 ;  Louisville,  S.  30 ;  Sauduskv,  NE.  35  ;  Cai»es  Lookout  and  Hatteraa,  SW.  32 ;  Cape 
May,  S.  27  and  N.  44;  Sandy  Hook,  E.  40;  Boston,  NE.  28;  Mount  Washington,  SE. 
58  miles.  At  Accotiuk,  Va.,  the  wind  is  reported  to  have  increased  to  hurricane  force, 
from  the  east,  at  1  a.  m.  of  the  10th. 

No.  IV. — After  the  previous  disturbance  had  passed  eastward  from  the  Pacific  coast 
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the  pressure  again  began  diminlMhing  in  California.  9th,  a.  m.  barometer  at  San  Fran- 
cisco 0.15  below  normal.  At  AuBtin,  Nev.,  thunder  storms  prevailed  all  night;  at 
Virginia  City,  considerable  hail.  10th,  barometer  at  San  Francisco  0.17  below  normal. 
Light  rains  gccafiiouall^  fell  in  California.  Nevada,  and  Western  Montana ;  on  Pike's 
Peak,  sleet.  11th,  falling  baromet-er  and  increasing  southeasterly  winds,  over  the 
country  west  of  the  Mississippi,  indicated  its  approach.  Light  rains  fell  from  Dakota 
to  New  Mexico  and  Western  Texas.  12th,  it  moved  southward  over  Kansas.  Threat- 
ening and  rainy  weather  prevailed  from  Utah,  Montana,  and  Western  Dakota  to  In- 
dian Territory  and  Missouri,  with  frequently  heavy  thunder-storms;  also  from  the 
Western  Gulf  States  to  the  Lower  Ohio  Valley.  13th,  rainy  weather  continued  from 
Montana  and  Dakota  southeastward  to  the  Gulf  States.  14th,  thunder-storms  were 
frequent  in  the  Gulf  States  and  Tenne-ssee.  Maximum  velocities:  Mare  Island,  Cal., 
8W.  56;  Santa  F^,  E.  26;  North  Platte,  S.  46;  Dodge  City,  S.  44;  Pike's  Peak,  NW. 
44 ;  Bismarck,  SE.  48 ;  Indianola,  S.  29  miles.  For  six  days  previous  to  the  15th  a 
Teasel  was  detained  off  San  Francisco  by  heavy  gales. 

No.  V. — 14th,  advanced  southeastward  over  Dakota,  with  rainy  weather,  thence  to 
Minnesota,  and,  at  places,  gales.  15th,  frequent  rains  accompanied  it  in  the  Upper 
Mississippi  Valley  and  Upper  Lake  region,  with  very  brisk  winds.  16th  and  17th,  as 
it  passea  eastwanl  to  the  north  of  the  stations,  a  barometric  trough  formed  to  the  south- 
westward,  in  which  frequent,  but  generally  light,  rams  fell.  Signals  were  owlered 
the  16th  for  the  New  Jersey  coast,  and  17th  for  the  North  Carolina  coast,  and  justified. 
Those  for  the  Southern  New  England  coast  were  not  justified.  Maximum  velocities : 
Pike's  Peak,  SW.  45;  Bismarck,  W.  36;  Breckenridge,  SE.  48;  North  Platte,  S.  30; 
Dodge  City,  NE.  38;  Fort  Sill,  NE.  50;  Kittyhawk,  SW.  28;  Cape  May,  S.  30;  Sandy 
Hook,  SW.  27  miles. 

Nos.  VI  and  VII. — ^While  the  pressure  continued  low.  with  frequent  rains  and  thun- 
der-storms, in  Texas  and  Indian  Territory  the  15th  and  16th,  after  the  passage  of  the 
two  preceding  low-pressure  areas,  it  also  began  decreasing  from  Oregon  southeastward ; 
midnight  barometer  at  Salt  Lake  City  0.19,  and  at  Virginia  City  0.18,  below  normals. 
17th,  rainy  weather  prevailed  from  the  Gull'  States  to  Kansas,  Missouri,  and  the  Ohio 
Valley.  18th,  frequent  rains  continued  from  the  Southwest  to  South  and  Middle  At- 
lantic States.  At  Mooriugsi)ort  (near  Shrevoport),  La.,  a  destructive  thunder  and  hail 
storm  was  produced.  19th,  the  northeasterly  winds  on  the  North  Carolina  coast  in- 
creased to  sales,  and  the  signals  ordered  the  17th  instant  were  justified,  but  lowered 
too  soon.  Xiaxim 111 Q  velocities:  San  Francisco,  SW.  32 ;  Umatilla,  Oreg.,  SW.  28 ;  Salt 
Lake  City,  E.  32;  Pikers  Peak,  NE.  44;  Vicksburg,  S.  32;  Cape  Lookout,  NE.  35;  Kit- 
tyhawk, NE.  33  miles. 

No.  VIII. — 17th,  light  rains  fell  in  Montana  and  Western  Dakota,  accompanying 
thunder-storms.  18th,  they  extended  into  Minne^)ta  with  increasing  winds.  19th,  as 
the  center  moved  eastward  a  barometric  trough  extended  southward.  On  its  western 
side  the  gradient  wa«  steep,  resulting  in  northwesterly  gales,  seveixj  thunder-storms, 
and  hail  at  places.  20th,  it  progressed  slowly  to  the  ejwtward,  producing  heavy  rains 
and  gales  over  the  Upper  Lake  region.  On  Lake  Michigan  many  vessels  suffered 
severely.  Midnight  barometer  at  Alpena  29.49,  or  0.;^  below  nonnal.  21st,  a.  m. 
barometer  at  Toledo  and  Port  Huron,  respectively,  29.47  and  29.45,  or  0.46  and  0.45  below 
normals.  Threatening  and  ainy  weather  prevailed  from  the  lakes  to  the  Eastern  Gulf, 
South,  and  Middle  Atlantic  States,  with  high  winds  and  gales  at  many  places.  22d, 
the  rain-area  covered  the  Middle  States,  New  England,  lower  lakes,  and  Lake  Huron, 
with  increasing  winds  on  the  coast.  2iW  to  25th,  while  progressing  northeastward,  fre- 
quent rains  and  high  winds  accompanied  it.  Signals  were  ordered  the  20th  along  the 
upper  lakes,  but  rather  late ;  2l8t,  along  Lake  Erie,  the  North  Carolina  and  New  Jersey 
coa'tts,  which  were  partly  jnstitied  22d,  along  the  Southern  New  England  coast  and 
at  Eastport,  also  partly  justified.  Maximum  velocities:  Bismarck,  SW.  and  N.  36; 
Pike's  Peak,  N.  48 ;  Dodge  Citv,  N.  :?6 ;  Leavenworth,  S.  36 ;  Escauaba,  N.  34  ;  Milwau- 
kee, W.  28;  Cape  Lookcmt,  SE.  36;  Sandy  Hook,  SE.  28;  New  London,  SE.  33; 
That-cher's  Island,  SE.  32 ;  Eastport,  SE.  32 ;  Quebec,  NE.  gale ;  Moimt  Waf?liington, 
SE.  68  and  NW.  75  miles. 

No.  IX. — ^2l8t,  p.  m.  barometer  at  San  Francisco  fell  to  29.79,  or  0.18  below  normal, 
•jfith  high  SW.  wind.  22d,  light  rains  were  occasionally  reported  from  Arizona  and 
New  Mexico  to  Idaho  and  Montana,  with  high  SE.  wind  at  Pioche,  Nev.  The  lowest 
pressure  advanced  northeastward  toward  Oregon;  p.  m.  barometer  at  Portland  0.18 
below  uonniil.  2^3<l,  began  advancing  toward  the  Northwi'st,  with  occjisional  light 
rains  and  high  winds  from  New  Mexico  to  Nevada,  Oregon,  Idaho,  and  Montana,  and 
with  heavy  rains  and  southerly  gales  in  AVestern  Nebraska.  24th,  the  central  disturb- 
ance reached  ManitoVia,  with  a  barometrii*  trough  reaching  southward  beyond  Indian 
Territory,  in  which  frequent  raiins  and  high  southeasterly  winds,  shifting  to  north- 
westerly, prevailed.  2.")th,  occasional  rains  fell  in  the  Southwest,  and  frequent  rains 
with  high  winds  in  the  Northwest.  26th,  a.  m.  barometer  at  Manjuette  29.G0,  or  0.26 
Ik'Iow  normal.  The  center  p;issed  northeastward  into  Canada,  followed  at  places  by 
high  SW.  or  NW.  winds  over  the  upper  lakes  and  Lake  Erie.     Not  any  signals  were 
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displayed.  Maximum  velocitiee :  San  Francisco,  SW.  26 ;  Pioche,  SE.  26 ;  Umatilla, 
Ort g.,  W.  36 ;  Salt  Lake  City,  E.  36;  VirginiaCity,  SW.  32;  Pikers  Peak,  W.  64 ;  DcDvor, 
N-  3:j  ;  North  Platte,  S.  50  and  NW.  48 ;  Bismarck,  N W.  45 ;  Pembina,  SE.  31 ;  Milwau- 
kee, W.  30;  Cleveland,  S.  28  miles. 

No.  X. — After  high  pressure  No.  VII  had  passed  soatheastward  from  Oregon  on  the 
25th,  tne  pressure  rapidly  diminished  on  the  Pacific  coast  and  reached  its  minimum  the 
26th;  p.  m.  barometer  at  San  Francisco  0.18  below  normal.  27th,  high  winds  pre- 
Tailed  in  the  afternoon  at  San  Francisco  and  Bed  Bluff,  Cal.  The  central  depression 
advanced  northeastward  toward  Dakota.  28th,  p.  m.  barometer  at  Salt  Lake  City 
0.25  l>elow  normal.  Occasionally  light  rains  fell  frt>m  Oregon  and  Nevada  to  the 
northwest,  with  frequent  high  winds  and  gales;  also  frequent  rains  in  the  Southern 
States.  29th,  the  center  continued  northeastward  over  Manitoba,  with  a  deep  baro- 
metric trongh  extending  southward  over  Texas,  in  which  heavy  rains  and  high  winds 
or  gales  were  frequent.  The  a.  m.  barometer  at  Bismarck  read  0.36  below  normal 
30th,  the  barometric  trough  advanced  eastward  and  at  midnight  reached  fix>m  Lake 
Superior  southwestward  to  Texas.  Maximum  velocities :  San  Francisco,  SW.  30; 
Red  Bluflf,  NW.  27;  Winnemucca,  W.  41;  Salt  Lake  City,  NW.  32;  Pike's  Peak,  XW. 
and  SW.  44;  Denver,  SE.  33;  North  Platte,  SE.  60,  and  NE.  44;  Dodge  City,  S.  40; 
Bismarck,  W.  'S6 ;  Saint  Louis,  S.  30;  Saint  Paul,  SE.  30  miles. 

INTERNATIONAL  METEOROLOGY. 

February.— 12,  54°  52'  S.,  64°  W.,  severe  SW.  gale.  18, 11  a.  m.,  off  west  end  of  Wol- 
laston  Island,  Patagonia,  "very  hard  blow"  from  WSW. 

March, — 3,41°  23' N.,  66°  W.,  fresh  gale,  heavy  rain,  SW.  squalls  and  heavy  sea. 
22d,  oil*  Cape  of  Good  Hope,  heavy  westerly  gales,  lasting  ten  days. 

April.—S,  38°  31'  S.  (T),  31°  28'  W.,  terrific  NE.  hurricane.  9th*,  32°  8.,  29°  W.,  veiy 
heavy  "pampero,"  lasting  21  hours;  lost  sails,  swept  decks,  bulwarks  stove,  &c.;  4P 
S.,  37°  W.,  bark  Spirit  of  the  Morning  had  chief  officer  washed  overboard  and  drowned. 
19tli,  off  Port  of  San  Nicholas,  Parana  River,  South  America,  gale.  22d,  Mauritius, 
Indian  Ocean,  fix>m  23  to  28  inches  of  rain  fell  at  a  few  stations  in  the  southern  part 
of  island,  in  about  14  hours.  30th,  53°  20'  N.,  30°  W.,  heavy  gale  from  NW.  to  WSW., 
lasted  to  May  17. 

May, — ^2,  Paramaribo,  Dutch  Guiana,  South  America,  11  a.  ra.  to  12. 10  p.  m.,  E.  gale. 
4th,  off  Tonala,  Mexico,  schooner  Farragut  parted  anchor,  drove  ashore,  and  l)ecame 
a  total  wreck  during  a  **  norther."  4th  to  9th,  port  of  Rio  Janeiro,  South  America, 
heavy  SE.  sea,  swell  inside  port  greater  than  known  since  1855 ;  nearly  all  vessels 
dragged  anchors,  one  brie  wrecked.  12t.b,  while  on  Say  a  de  Malila  Banks,  bark  Lea- 
titia  (whaler)  experienced  hurricane  lasting  42  hours-.  15th,  35°  50'  N.,  67°  43'  W.,  9 
a.  ra.,  SE.  gale,  thick  weather,  and  heavy  seas;  2  p.  m.,  increased  to  hurricane,  veered 
to  SW.  witn  violent  squalls,  seas  making  clean  breach  over  sliip;  6  p.  m.,  moderated 
and  veered  to  WSW.;  ship  steered  ENE.  before  sea  during  16th  with  falling  barometer 
and  incroavsing  winds;  17th,  fearful  seas,  crew  lashed  to  i)umps;  8  a.  m.  gale  moder- 
ating. Bark  Advocate  lefr.  New  York  13th,  was  struck  by  hurricane  on  the  15th,  lost 
all  3  masts  afternoon  of  16th,  and  was  abandoned  17th  1(X)  miles  E.  of  Sftndy  Hook. 
16th,  180  miles  north  of  Bermuda,  revohing  gale  lasting  four  days,  lost  jib-boom,  fore 
and  main  masts,  &c.  18th  to  20th,  45*^  N.,  5i»°  W.,  very  heavy  gale.  20th,  40°  45'  N., 
56^  49'  W.,  7.35  a.  m.  (Washington  mean  time),  moderate  NE.  gale,  barometer  29.93; 
Turk^s  Island,  Bahamas,  heavy  sea.  25th,  :^°  18'  N.,  60°  20'  W.,  heavy  sea  and  squally. 
26th,  35°  .T  N.,  15°  28'  W.,  fresh  NE.  gale  and  heavy  sea.  27th,  54°  47'  N.,  19°  33' W., 
NW\  and  NE.,  squally ;  49°  50'  N.,  17°  22'  W.,  WNW.,  fog,  rain  and  high  sea.  28th, 
54°  00'  N.,  28°  08'  W.*,  NE.  and  SE.,  squally;  49°  16'  N.,  2:^°  13' W.,  NAV.,  W.,  stormy; 
Paramaribo,  Dutch  Guiana,  South  Aiuerica,  3.45  to  4.15  p.  m.,  E.  and  NE.  gale  with 
heavy  rains.  29th,  49°  11'  N.,  31°  55'  W.,  SSE.  and  E.  fresh  gale;  54°  N.,  32°  W., 
strong  gales  and  high  sea.  30th,  47°  18'  N.,  37°  57'  W.,  high  westerly  sea ;  46°  11'  N., 
39°  IP  W.,  strong  \X.  wind  and  high  westeriy  sea;  49°  58'  N.,  16°  08'  W.,  increasing 
SE.  wind;  Paramaribo,  Dutch  Guiana,  South  America,  2  to  3  p.  m.,  E.  and  NE.  gales 
with  heavy  rains.  3l8t,  47°  56'  N.,  44°  0'  W.,  W.  heavy  squall,  thick  fog;  50°  37'  N., 
25°  18'  W.;  frwjh  S.  by  E.  gale,  high  sea ;  45°  17'  N.,*42°  53'  W\,  fresh  \VNW.  gale, 
high  W.  s^%;  44°  42'  N.,  43°  38'  W.,  NW.  storm,  rain-squalls,  very  high  sea;  49°  36' 
N.,  24°  41'  W.,  SE.  wind  increasing  to  moderate  gale;  37°  50'  N..  69^  30'  W.,  he^vy 
SE^  gale.     Valparaiso,  South  America,  bark  lost  foremast  in  "nortlier." 

sea. 

NW. 

imis 

and  squalls;  48°  50' N.,  17°  139'  W.,  rain-squalls :  Island  of  Jamaica,  West  Indies,  heavy 
showers,  in  S(mie  districts  estimated  at  seven  inches.  4th,  47°  19'N.,44°30' W.,N.  toNW. 
squally  ;  47°  58'  N.,  25°  12'  W.,  W.  to  S.  wind  and  sea  increa.sing.  5th,  48°  55'  N.,  32° 
W.  SW.  squally  ;  47°  25'  N.,  31°  52'  W.,  SW.  stormy,  rain,  and  heavy  sea ;  49°  25'  N., 
7°  33'  W.,  fresh  W.  gale  and  rough  sea.     6th,  48°  3(/N.,  42°  49'  W./NE.  to  N.  strong 
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wiDds,  squally,  rain;  46°  08'  N..  39°  12'  W.,  NNW.,  squally;  45°  28'  N.,  38°  36'  W., 
fresh  NW.  gales,  rain;  48^  55'  N.,  15°  13'  W.,  W.  and  »W.  wind  and  sea  increasing, 
heavy  rain  dnring  morning.  7th,  48°  27'  N.,  23°  01'  W.,  SSW.  winds  and  high  west- 
erly swell  during  morning.  SE.  to  NE.  rain-sqnalls  during  evening.  8th,  43^  54'  N., 
56^  45'  W.,  heavy  W.  swell.  9th,  41^  50'  N.,  60°  25'  W.,  NW.  and  SSW.  squallv,  rain  ; 
40°  33'  N.,  66°  55^  W.,  3  a.  m.,  heavy  squall  from  S.,  dismasted  vessel.  10th,  40°  40'  N., 
67°  12'  W.,  squally,  rain.  Bark  Serena,  from  New  Castle,  New  South  Wales,  at  San 
Francisco  June  10,  reports,  no  date,  latitude  38°  50'  N.,  168°  W.,  hurricane  beginning 
at  SSE.,  endin":  at  W.  by  N.,  lasting  48  hours  and  blowing  heavy  for  4.  days.  11th, 
schooner  Speedwell,  Trinidad  to  Boston,  thrown  by  current  on  San  Felipe  Reef  during 
night,  total  loss.  12th,  49°  50'  N.,  5°  5:i' W.,  W.  stormy  with  rain.  13th,  42°  49'  N., 
54°  28'  W.,  high  W.  sea;  50°  03'  N.,  13°  50'  W.,  high  westerly  swell ;  51°  04'  N.,  42° 
13'  W.,  SW.  and  NW.  brisk  gale,  showers,  heavy  W.  sea.  14th,  bark  Loch  Doon,  at 
San  P*rancisco  from  New  South  Wales,  reports  gale  in  longitude  129°  W.,  no  date.  16th, 
49°  SC  N.,  11°  21'  W.,  NW\  stormv.  20th,  49°  55'  N.,  15°  54'  W.,  heavy  NW.  sea. 
2l8t,  49°  39'  N.,  23°  31'  W.,  heavy  NW.  sea.  22d,  48°  45'  N.,  ^3°  30'  W.,  high  west- 
eriy  swell.  25th,  48°  30'  N.,  23°  14'  W\,  heavy  sea.  26th,  47°  54'  N.,  30°  43'  W.,  strong 
N^W.  breeze  and  squally.  28th,  47°  48'  N.,  46°  21'  W.,  heavy  WSW.  sea  and  thick 
foe;  45°  V^'  N.,  45°  03'  W.,  W.  stormy,  ship  labored  heavily,  high  sea;  51°  03' N.,  24° 
16^  W.,  NW.  fresh  winds  and  squalls  ;  51°  02'  N.,  14^  46'  W.'  fresh  gale,  rain,  and  high 
sea.  29th,  49°  59'  N.,  33°  16'  W.,  squally,  rain;  50°  25'  N.,  21°  48'  W.,  strong  NE. 
gale,  rain,  high,  confused  sea. 

Ice  at  9ea. — Steamer  Polynesian,  at  Liverpool,  June  24,  from  Montreal,  reports  col- 
lided with  iceberg  when  in  Straits  of  Belle  Isle. 

Ocean  currents, — Steamship  Pennsylvania,  running  between  New  York  and  Liverpool, 
reports,  June  15,  "strong  current  setting  SW.,  one  mile  per  hour,  to  the  north  of  the 
Gulf  Stream,  extending  trom  Fast  net  Kock  (south  coast  of  Ireland)  to  George's  Bank, 
since  April  15 ;  prevailing  wind  during  same  period  NE.  and  E." 

Tornado  in  China, — April  11,  Canton,  China,  terrible  tornado  from  SW.  to  NE. ; 
average  breadth  of  track  600  feet ;  came  from  the  sea  in  form  of  waterspout ;  struck 
the  settlement  of  Stameen  and  passed  thence  northeastward  over  Canton,  where  it 
caused  immense  damage  to  native  portion  of  city ;  10,000  persons  reported  killed. 
Considerable  damage  was  also  done  and  numbers  of  lives  lost  at  the  villages  of  Pah 
Hiu-Hock  and  Pan  Hock>Tang,  about  two  or  three  miles  north  of  Canton,  and  at 
Fatshan.  ^ 

TEMPERATURE  OF  THE  AIR. 

The  isothermal  lines  on  Chart  No.  II  illustrate  the  general  distribution  of  the  tem- 
perature of  the  air  for  the  month.  The  average  of  the  mean  temperatures  is  slightly 
higher  than  the  normal  for  the  Pacific  Coast  and  Minnesota,  about  normal  for  the 
Gulf  States,  and  below  the  normal  in  the  other  sections,  etjpecially  in  the  Middle  Atlan- 
tic Stat<es,  Ohio  Valley,  and  Tennessee. 

Minimnm  and  maximum  temperatureSy  respectively :  Maine — at  Orono,  ,38°  and  93°  ; 
Portland,  45°,  94°.  New  Hampshire — Mount  Washington,  15°,  71°  ;  Contoocookville, 
39°,  94°.  Vermont^Luuenburg,  34°,  90°  :  Buriington,  37°,  94^  ;  West  Chariotte,  48°, 
95°.  Massachusett*— Waltham,  37°,  92°;  Wood's  Holl,  46°,  81°;  Somersest,  43°,  94°. 
Rhode  Island— Newport.  48°,  87° ;  Fort  Adams,  51°,  78°.  Connecticut^ — New  Haven,. 
45°,  86°  ;  Colebrook,  46°,  88°.  New  York— Madison  Barracks,  33°,  95° ;  Rochester, 
40°,  93P  ;  New  York  City,  47°,  SS^ ;  West  Point,  41°,  97°.  New  Jersey— East  Orange, 
43°,  90° ;  Long  Branch,  50°,  92° ;  Atlantic  City,  45°,  a5° ;  Atco,  52°*,  94°.  Pennsyl- 
vania—near Franklin,  32°,  88° ;  Philadelphia,  49°,  90° ;  Pittsburg,  43°,  96°.  Dela- 
ware—Dover, 58°,  90°.  Maryland— near  Woodstock,  43°,  90° ;  Saint  Inigoes,  60°,  92° ; 
Baltimore,  51°,  92°.  District  of  Columbia— Washington,  48^,  95°.  Virginia— Wythe- 
ville,  44°,  85° ;  Lynchburg,  51°,  93°  ;  Norfolk,  56°,  97°.  West  Virginia— Morgan  town, 
41°,  90°.  North  Carolina— Roan  Mountain,  40°,  72°;  Weldon,  61°,  98°,  Wilmington, 
52°,  91°.  South  Carolina— Aikin,  56°,  93° ;  Charleston,  64°,  90°.  Georgia— McPherson 
Barracks,  50°,  95°  ;  Augusta,  58°,  9(5°.  Florida— Saint  Mark's,  63°,  94° ;  Key  West,  74°, 
94° ;  Houston,  74°,  100°.  Alabama— Green  Spring,  62°,  94°  ;  Montgomery,  6:5°,  95°  ; 
Mobile,  67°,  96°.  Mississippi — Vicksburg,  62°,  95°  ;  near  Brookhaven,  66"^]  93°.  Lou- 
isiana—Baton Rouge  Barracks,  60°,  96° ;  Shreveport,  66°  94°  ;  New  Orlc  aup,  71°,  92°. 
Texa»— Fort  Griffin,  51-,  97°  ;  Fort  Concho,  58°,  102°;  Eagle  Pass,  62°,  101  ;  ludian- 
ohi,  63°,  98°.  Ohio— WesterviUe,  40°,  91°  ;  Toledo,  47°,  92° ;  Cincinnati,  52°,  90° ; 
Bellefontaine,  48°,  98°.  Kentucky— Dan\ille.  53°,  ^"^  ;  LouisviUe,  54°,  91°  ;  Clover- 
port,  57°,  94°.  Tennessee— Knoxville,  47°,  93°;  Memphis,  58°,  94°;  Na«hvUle,  52°, 
94°.     Arkansas— Mount  Ida.  60°.  89° :  Judsonia.  60°.  90°.     Michigan— Fort.  RruHv  !«c 


Louis,  53°.  90° ;   Coming,  54°,  92°.     Kansas— Dodge  City,  48°,  95° ;    Leavenworth, 
49°,  91° ;  Fort  WaUace,  54°,  95°.    Indian  Territory— Fort  Gibson,  54°,  93° ;  Fort  SiU, 

39sia 
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580,  92°.  WisconBin— Ashland,  32°,  90°  ;  Milwaukee,  45°,  83°  :  La  Crosse,  45^,  9(P. 
Iowa— Logan,  44°,  86'^ ;  Keokuk,  50°,  89^ ;  Dubuque,  45^,  91*=  ;  Guttenburg,  48^,  94"^. 
Nebraska— Fort  Hartsuff,  4(F,  9-2^  ;  Oniaha,  46°,  89<^ ;  North  Platte,  45°,  92° ;  near 
Genoa,  5:^,  94^.  Minnesota— Breckcnridge,  42",  89" ;  Saint  Anthony,  53^,  85^ ;  Dn- 
luth,  41".  88".  Dakota— Fort  Pembina,  :i5",  87" ;  Yankton,  47^,  89" ;  Bisraarek,  4(i-, 
92".  Colorado— Pike's  Peak,  15",  44";  Denver,  4:3",  93";  Fort  Lyon,  48",  99-.  Wyo- 
ming— Cheyenne,  :«>",  86" ;  Fort  Fettennan,  37",  92".  New  Mexico— Fort  Wingate, 
35",  58" ;  Santa  ¥6,  :«",  90".  Arizona— Yuma,  56°,  110".  Nevada— Winnemucca,  36-, 
94";  Pioche,  39",  90";  Camp  McDermit,  40",  100".  Utah— Salt  Lake  City,  45^,  9;j" 
Montana— Virginia  City,  35",  85".  Idaho— Boise  Citv,  43",  96".  Oregon— Rosebnrg, 
43",  96";  Umatilla,  48",  103".  California— Santa  Cruz,  40",  80";  Fresno,  55",  lOti  ; 
Red  Bluff,  53",  105";  Visalia,  47",  101";  San  Ditgo,  51",  76";  San  Francisco,  51-,  7:^^. 

Kangen  of  temperature. — ^I'he  monthly  ranges  will  appear  from  an  examination  of  above 
minima  and  maxima  temperatures.  The  greatest  daily  ranges  varj'  as  follows :  In  New 
England,  Irom  21"  on  Mount  Washington  to  31"  at  Burlington  and  Boston  ;  Middle 
Atlantic  States,  18"  at  Cape  May  to  21>"  at  Norfolk  ;  South  Atlantic  States,  19"  at  Cape 
Lookout  to  31"  at  Augusta;  East  Gulf  States,  14"  at  Key  We^t  to  28"  at  Saint  Marks; 
West  Gulf  States,  16"  at  New  Orleans  to  29"  at  Corsicana ;  Ohio  Valley  and  Tennessee^ 
20"  at  Cairo  to  32"  at  Knoxville  and  36"  at  Morgantown ;  Lower  Lake  region.  24"  at 
Sandusky  to  29"  at  Rochester ;  Upper  Lake  region,  20"  at  Chicago  to  31"  at  Marquett**; 
Upper  Mississippi  Valley  and. Minnesota,  21"  at  Saint  Louis  to  ;ti^  at  Dubuque  and  4(^ 
at  Pembina;  Lower  Missouri  Valley,  26"  at  Yankton  and  Omaha  to  29^  at  LeaA'en- 
worth  ;  Eastern  Slope,  from  Dakota  to  Northwestern  Texas,  25"  at  Fort  Sill  to  37"  at 
Bismarck,  Doilge  Citv,  and  McKavett ;  Rocky  Mountains,  18"  on  Pikers  Peak,  and 
from  3:J"  at  Virginia  City  to  39"  at  Denver;  Western  Plateau,  32"  at  Pioche  to  4P  at 
Winnemucca ;  California,  18"  at  San  Diego  to  40"  at  Visalia ;  Oregon,  136"  at  Portlaiid 
to  45"  at  Umatilla. 

Frosts  occurred  as  follows :  On  the  summit  of  Pike's  Peak,  every  day ;  summit  ot 
Mount  Washington,  from  the  5th  to  the  13th,  25th,  26th.  In  Montana,  on  the  1st,  •2<l, 
3d,  and  13th.  Dakota  (northern  portion),  on  the  4th.  Iowa  (northern  ^wrtion),  ou  •2«1, 
10th,  22d.  Wisconsin  (northern  portion),  on  8th,  9th,  12th,  21st ;  22d,  injured  vegeta- 
tion at  Neillsville.  Michigan  (northern  portion),  on  4th,  5th,  6th,  8th,  and  9th.  Illi- 
nois (central  portion)  22d.  Ohio  and  Pennsylvania  (interior),  ou  6th  and  7th.  West 
Virginia,  7th.  New  York  (northern  portion),  6th,  7th,  and  2(ith  injure/l  vegetation. 
Connecticut  (northern  portion ]^  6th.  Massachusetts,  5th  and  7th,  heavj',  injured  vep*- 
tation.  Vennont  and  New  Hampshire,  7th,  severe,  injured  vegetation.  Maine  (uorth- 
•  ern  portion),  2d  and  7th. 

Ice  is  reported  to  have  formed  at  Summit,  Colo.,  on  the  30th,  one-half  inch  in  thick- 
ness. 

PRECIPITATION. 

On  Chart  No.  Ill  is  illustrated  the  general  distrihution  of  the  rain-fall  for  thcmontb. 
On  tbe  leffc  side  of  same  chart  will  be  found  a  table  giv*iug  the  average  x>recipitatioii 
for  June  by  districts. 

Special  heavy  rains. — 1st  and  2d,  Guttenhurg,  Iowa,  3.70  inches ;  Plattsmouth,  Nebr., 
2.98  inches;  Ames,  Iowa,  3.43  inches;  Clear  Creek,  Nebr.,  2.58  inches;  Independence, 
Iowa,  4.05  inches ;  Tabor,  Iowa,  2.50  inches.  4th,  Terrell,  Kaufman  County,  Texas, 
4th  to  7th,  7.50  inches ;  Fort  Griffin,  Tex.,  3d  to  5th,  4.97  inches,  2.05  inches  in'3i  hours. 
7th,  Sniithville,  N.  C,  2.89  inches;  Green  Spring,  Ala.,  7th  to  8th,  2.79  inches,  8th, 
Mill  Village,  N.  H.,  2.30  inches;  Colebrook,  Conn.,  8th  to  9th,  2.24  inches;  Aubnni, 
N.  H.,3.00  inches.  12th,  Yankton,  Dak.,  12th  to  13tb,  3.20  inches;  Point  Plea^nt, 
La.,  12th  to  14th,  16.55  inches;  Brookhaven,  Miss.,  12th  to  13th,  3.70  inches;  Terrell, 
Tex.,  4.50  inches.  13th,  Green  Spring,  Ala.,  12th  to  14th,  4.:iO  inches;  Charleston, 
S.  C,  2.39  inches;  Montgomery,  Ala.,  12th  to  13th,  4.20  inches  in  24  hours;  near  Fay- 
ette, Miss.,  3.40  inches.  14th,  Breckcnridge,  Minn.,  1.(57  inches  in  forty  minutes,  15th, 
Fort  Barrancas,  Fla.,  14th  to  17t.h,  9.50  inches.  16th,  Austin,  Tex.,  2.50  inches  in  two 
hours.  17th,  Goldsboro^  N.  C,  17th  to  19th,  3.85  inches;  Dover,  Del.,  3.00  inches; 
Atco,  N.  J.,  17th  to  18th,  2.68  inches ;  Mount  Solon,  Va.,  17th  to  18th,  2.55  inches;  Dan- 
viUe,  Ky.,  5.00  inches;  Vineland,  N.  J.,  17th  to  18th,  2.88  inches;  Fort  Whipple,  Va., 
17th  to  I8th,  4.01  inches;  Bamegat,  N.  J.,  17th  to  18th,  3.10  inches;  Louisville,  Ky., 
2.81  inches;  Washington,  D.  C,  17th  to  18th,  4.09  inches;  Sandy  Spring,  Md.,  17th, 
18th,  3.59 inches.  18th,  Cape  Lookout,  N.  C,  3.17  inches:  Dunbarton.  N.  H.,.18th, 
19th,  2.69  inches;  Fort  McKavett,  Tex.,  over  2.00  incnes  in  two  liours.  19th, 
Fort  Lamed,  Kans.,  6.00  inches.  20th,  Escanaba,  Mich.,  3.04  inches;  Marquette,  Mich., 
5.76  inches;  Iowa  City,  Iowa,  2.29  inches.  21st,  Cumberland,  Md.,  2.20  inches ;  Cole- 
brook,  Conn.,  2.87  inches ;  near  Arlington,  lud.,  20th  to  2l8t,  2.25  inches.  22d.  Spring- 
field, Mass.,  3.79  inches;  New  London,  Conn.,  1.95  inches  in  four  hours.  23a,  Mount 
Desert,  Me.,  23d  to  24th, 2.70  inches;  Orono,  Me.,  22d  to  24th,  2.50  inches;  Mechanics' 
Falls,  Me.,  22d  to  23d,  2.25  inches;  North  Platte,  Nebr..  2.10  inches;  Eastport,  Me., 
2.48  inches.    27th,  Springfield,  Mass.,  27th  to  28th,  2.40  inches;  Austin,  Tex.,  27th  to 
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2Stb,  4.04  incho«.  28th,  Iiidept^udence,  Iowa,  2.70  inches;  near  Moli.s8a,  Tex.,  5.10 
inches.  29th,  Gutteiibnrg,  Iowa,  281  h  to  2yth,  2.G2  inches;  Afton,  Iowa,  28th  to  30th, 
4.45  inches  ;  Corning,  Mo.,  29th  to  :5()th,  4.30  inches;  Logan,  Iowa,  29th  to  30th,  (i.Ofi 
inches;  De^  Moines,  Iowa,  2.73  inches;  De  Soto,  Nebr.,  28th  to  29th,  4.59  inches ;  Ames, 
Iowa,  28th  to  30th,  3.44  inches;  near  Howard,  Nebr..  28th  to  30th,  7.61  inches;  Mem- 

Shis,  Tenn.,  1.00  in  40 minutes.     30th,  Tabor,  Iowa,  29th  to  30th,  2.97  inches;  LebanoB, 
[o.,  2.95  inches;  Plattsniouth,  Nebr.,  29th  to  30th,  2.66  inches;  Omaha,  Nebr.,  29th 
to  30th,  3.20  inches;  Fort  BaiTancas,  Fla.,  3.00  inches. 

Largest  monthly  rain-fail». — Point  Ph^isant,  Tensas  County,  Louisiana,  18.23  inches; 
Terrell,  Kaufman  County,  Texas,  17.13iuche8;  Fort  Barranciis,  Fla.,  13.88  inches;  near 
Meliss^i,  Collin  County,  Texas,  13.59  inches;  Trinidad,  Colo.,  12.82  inches ;  Chirks vi He, 
Tex.,  12.50  inches;  Jacksbgro',  Tex.,  10.91  inches;  Logan,  Iowa,  10.61  inches;  Clear 
Cret^k,  Nebr.,  10.22  inches;  Fort  Griffin,  Tex,,  10.19  inches;  near  Brookhaven,  Miss., 
9.75  inches;  Plattsmouth,  Nebr.,  9.64  inches;  near  Howard,  Nebr.,  9.58  inches. 

Smallatt  monthly  rain-falls. — At  Sacramento,  Fresno,  and  Monterey,  Cal.,  and  Yuma, 
Ariz.,  none;  Red  Bluft',  San  Francisco,  and  Visalia,  li^ht  sprinkles,  too  small  to  meas- 
ure; Umatilla,  Oreg.,  0.02  inch ;  Pioche,  Nev,,  0.04  inch;  Santa  Barbara,  Cal.,  0.05 
inch;  Camp  Verde,  Ariz.,  0.06  inch;  Los  Angeles  and  Yreka,  Cal.,  0.07  inch;  Camp 
MoDermitt,  Nev.,  0.12  inch;  Portland,  Oreg.,  0.13  inch;  San  Diego,  Cal.,  0.16  inch; 
Olympia,  Oreg.,  0.24  inch  ;  Rio  Grande,  Tex.,  0.27  inch. 

Floods. — June  1,  Milwaukee  and  Menomonee  Rivers  overflowed  banks.  2d,  along 
Turkey  River,  Iowa,  three  bridges  were  washed  away;  also  much  damage  alon^ 
Platte  River,  Nebraska.  3d,  Des  Moines  River,  at  Des  Moines,  Iowa,  very  high,  indi- 
cating severe  floods  northw^ard ;  railroiwl  tracks  overflowed  and  city  partly  flo<HUMl. 
Missouri  River,  7th  to  9th,  at  Omaha,  17  feet  6  inches  (18  inches  above  danger  line), 
railroad  track  submerged,  flats  covered,  Omaha  smelting  and  refining  works  flooded, 
current  of  river  within  150  feet;  at  Leavenworth,  17  feet  2  inches,  water  nearly  over 
island  opjiosite  city,  threatening  wheat  crop  here  and  at  Kansas  City.  11th,  threaten- 
ing to  form  a  new  channel  at  KansiM  City.  13th,  Omaha,  flats  covere<l  until  date;  no 
serious  damage  to  smelting  works;  cun-eut  of  river  has  changed  to  within  150  feet  of 
said  works.  20th  to  22<l,  at  Omaha,  17  feet  2  inches;  flats  covered ;  railroad  tracks  sub- 
merged ;  smelting  works  partly  flooded;  river  fiill  of  logs.  23<1,  Omaha,  river  undt«- 
mined  old  warehouse  at  foot  of  Foman  street,  and  about  one-third  of  entire  building 
went  down  river.  29th,  Omaha,  flats  covered ;  railroad  tracks  submerged ;  smelting 
works  flooded  and  fires  extingnished. 

I/rought, — Jamaica,  W.  I.,  crops  sufiering  from  severe  drought,  the  usual  seasoi^al 
rains  not  having  set  in  (excepting  showers  of  the  3d).  West  Charlotte,  Vt.,  6th,  vege- 
tation nearly  stop}>ed  growing ;  grass  drying  up. 

Hail. — Fort  Steveus<m,  Dak., 2d ;  Sidney  Barracks,  Nebr.,  Ist;  Camp  Sheridan,  Nebr., 
6th  ;  Fort  Wiugate,  N.  Mex.,  11th;  Fort  Union,  N.  Mex.,  16th;  Fort  Griflin,  lex.,  :id; 
Fort  Fred  Steele,  Wyo.,  2d,  10th ;  Fort  Fetterman,  Wyo.,  10th,  17th,  21st,  28tli ;  Sum- 
mit, Colo.,  4th  to  8th,  12th,  15th,  17th,  23d;  Olivet,  Dak.,  1st;  near  Forsyth,  Ga,, 
4th;  Gainesville,  Ga.,  9th;  Como,  111.,  20th;  Guttenburg,  Iowa,  6th;  near  Fort  Miwl- 
ison,  Iowa,  20th;  Iowa  Citv,  Iowa,  2<1,  19th;  Vail,  Iowa,  29th;  Nora  Springs,  Iowa, 
1st;  Point  Pleasant,  La.,  17tli;  near  Woodstock,  Md.,  4  th;  Fallston,  Md.,  12th;  Owing's 
Mills,  Md.,  10th  ;  New  Bedford,  Mass.,  5th ;  Springfield,  Mjiss.,  12th ;  Fall  Kiver,  Ma^ss., 
13th;  Norfolk,  Nebr.,  29th;  Plattsmouth,  Nebr.,  19th;  Clear  Creek,  Nebr.,  1st,  19th; 
near  Genoa,  Nebr.,  2d,  29th;  Contoocookville  and  Aubuni,  N.  H,,  13th;  Shirkev,  N.  Y., 
6th;  Wappinger's  Falls,  N.  Y.,  12th;  South  Hartford,  N.  Y.,  13th;  Goldsboro'  and 
W^ilmington,  N.  C,  9th ;  Fayetteville,  N.  C,  4th  ;  Jacksonburg,  Ohio,  6th,  7th ;  West- 
Chester  and  New  Castle,  Pa.,  11th;  Chambersburg,  Pa.,  13th;  Anderson,  S.  C.,  9th; 
McMinnville,  Tenn.,  28th;  Woodstock,  Vt.,  12th;  Lunenburg,  Vt.,  12th,  27th;  New- 
port-, Vt.,  23d;  Mount  Solon,  Va.,  28th;  Wytheville,  Va.,  8th;  Embarrass,  Wis.,  30th; 
Salt  Lake  Citv,  Utah,  1st ;  Lead  Citv,  Dak.,  1st,  2d,  17th,  30th  ;  Cheyenne,  W^o.,  13th, 
25th;  Pike's  Peak,  Colo.  (sle**t?),  4th,  8th,  10th,  11th,  17th  to  19th,  21st,  25th,  27th; 
Dodge  City,  Kans.,  12th,  15th;  North  Platte,  Nebr.,  8th,  12th ;  Castroville,  Tex.,  8th; 
Fort  McKavett,  Tex.,  IHth;  Mobile,  Ala.,  4th;  Pembina,  Dak.,  18th;  Burlnigton, 
Iowa,  1st;  Milwaukee,  Wis.,  14tli ;  Morgantown,  W.  Va.,  8th,  11th;  Savannah,  Ga., 
8th;  Mount  Washington,  N.  II.,  23d;  New  London,  Conn.,  12th;  Virginia  City,  Mont.,' 
9th. 

Rainy  days.^-The  number  of  days  on  which  rain  or  snow  has  fallen  varies,  as  follows: 
New  England,  8  to  17 ;  Middle  States,  7  to  15;  South  Atlantic  States,  6  to  14;  Gulf 
BtAtes,  8  to  16 ;  Ohio  Valley  and  Tenii<*ssee,  9  to  15 ;  Lower  Lake  region,  8  to  15 ;  Up- 
per Lake  region,  9  to  13;  Upper  Mississippi  Valley,  11  to  15;  Lower  Missouri  Valley, 
11  to  13 ;  Eastern  Slope,  9  to  19 ;  Rocky  Mountain  Stations,  11  to  22 ;  Western  Plateau, 
0  to  10 ;  Pacific  coast,  0  to  5. 

Cloudy  days. — New  England,  6  to  15;  Middle  States,  6  to  15;  South  Atlantic  States, 
8  to  12;  Gulf  States,  4  t<i  13;  Ohio  Valley  and  Ti'unesse^,  6  to  13;  L<»wer  Lakes,  7  to 
12;  Upper  Lakes,  7  to  12;  Upper  Mississippi  Valley,  8  to  14;  Lower  Missoui*i  Valley, 
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6  to  13 ;  Eastern  Slope,  4  to  8 ;  Rocky  Mountain  Stations,  1  to  12 ;  Western  Plateau, 
0  to  4 ;  Pacific  coast,  0  to  13. 

•  Snow  fell  on  Monnt  Washington,  10th,  11th,  and  12th.  Likens  Peak,  Colo.,  on  the  4tli, 
5th,  6th,  7tli,  Pith,  16th,  17th,  2()th,  23<i,  and  27th;  the  snow-storm  of  the  16th  was 
nnusually  heavy ;  average  depth  of  snow  on  Summit  Plaza  at  end  of  month,  from 
numerous  measurements,  is  24  inches. 

KELATIVE  HUMIDITY. 

The  average  percentage  of  relative  humiditv  for  the  month  ranges  as  follows :  New 
Englanfl,  62  to  80;  Middle  StaUis,  62  to  83;'  South  Atlantic  States,  65  to  70;  GuH 
States,  65  to  80;  Ohio  Valley  and  Tennessee,  60  to  69;  Lower  Lakes,  62  to  71 ;  Upi>fr 
Lakes,  68  to  77  ;  Upper  Mississippi  Valley,  61  to  71 ;  Lower  Missouri  Valley,  64  to  72; 
Eastern  Slope,  67  to  76 ;  Western  Plateau,  29  to  39 ;  Pacific  coast,  34  to  76.*  High  sta- 
tions report  as  follows:  Mount  Washington,  84;  Pike's  Peak,  68;  Santa  F^  36;  Den- 
ver, 49 ;  Cheyenne,  58 ;  Virginia  City,  48. 

WIND8. 

The  prevailing  winds  at  the  Signal  Service  stations  are  shown  by  the  arrows  flying 
with  the  wind  on  Chart  No.  II.  The  maximum  velocities  in  miles  per  hour  havf 
been  given  in  the  description  of  the  movements  of  low-pressure  areas.  On  Momit 
Washington  the  highest  velocity,  NW.  84  miles,  was  recorded  on  the  6th,  and  the  totjil 
movement  of  the  air  w^as  not  obtained. 

Totul  movementtt  of  the  air. — The  following  are  the  largest  monthly  movements  recorded 
at  the  Signal  S4^rvice  stations,  viz:  Pike's  Peak,  11,431  miles;  Cape  Lookout,  10,43;i: 
North  Platte,  9,911;  Cape  May,  9,420;  Barnegat,  9,010;  Sandy  Hook,  8,877;  Dorlrre 
City,  8,752;  San  Francisco,  8,711 ;  Sandusky,  8,:U)2,  and  Indianola,  7,906.  The  smallest 
are:  Lynchburg,  2,068  miles;  Vistilia,  Cal.,  2,213;  Virginia  City,  Mont.,  2,.581 ;  Knox- 
ville,  2,658;  Vicksburg,  2,842 ;  Roseburg,  Oreg.,  2,858;  Montgomery,  3,005;  I^*a<l  City, 
Dak.,  3,067 ;  Nashville,  3,098 ;  Leavenworth,  3,131 ;  Augusta,  3,137 ;  Los  Angeles,  3,15?, 
and  Springfield,  3,247. 

VBRIFICATIONS. 

Indications. — As  worked  up  and  issued  to  the  public  three  times  daily,  they  have  been 
carefully  compared  with  the  actual  conditions  during  the  succeeiliug  twenty-four  hours, 
with  the  following  result :  The  percentage  verified  aveniges  84.2  for  New  England ;  8Xi\ 
Middle  Atlantic  States;  86.6,  South  Atlantic  States;  8>^.0,  East  Gulf  States;  86.5. W»«t 
Gulf  States;  87.3, Ohio  Valley  ami  Tennessee;  87.6,.Lower  Lake  region;  86.1,  Vmn^r 
Lake  region;  88.0,  Upper  Mississippi  Valley ;  82.9,  Lower  Missouri  Valley.  For  all  the 
districts  the  average  verified  is  86.0  per  cent.  By  elements  the  percentage  verified 
averages89.7  for  the  weather;  88.8,  wind-direction;  83.3,  temperature;  82.3,  barometer. 
There  were  15  omissions  to  predict  (3  for  weather,  3  for  wind-direction,  6  for  tempera- 
ture, and  3  for  barometer)  out  of  3,600,  or  0.42  per  cent.  Of  the  predictions  made,  2.7 
per  cent,  are  recorded  as  having  completely  failed ;  3.3 per  cent,  as  one-fourth  verified; 
14.3  per  cent,  as  one-half  verified ;  6.5  per  cent,  as  three-fourths  verified ;  73.2  per  ceut. 
as  fully  verified. 

Cautionary  signals. — During  the  month  147  cautionary  signals  were  displayed;  115, 
or  78.2  per  cent. ,  were  justified  by  subsequent  hourly  velocities  of  25  nules  or  over  at 
or  within  100  miles  of  the  station.  Thirty-tliree  "cases  were  reijorted  of  winds  of  *i5 
miles  or  over  where  signals  were  not  ordered. 

NAVIGATION. 

Stages  of  water  in  rivers, — In  the  table  on  the  right  side  of  Chart  No.  Ill  are  given  the 
highest  and  lowest  readings  of  the  Signal  Service  gauges  for  the  month,  with  theda-es. 
The  changes  in  the  Savannah,  Monongahela,  Youghiogheny,  Ohio,  Cumberland,  Ten- 
nessee, Ui)per  Mississippi,  and  Arkansas  were  unimportant.  In  the  Allegheny,  at  Free- 
port,  there  was  a  sudden  rise  to  near  the  ** dancer-line"  on  the  10th  and  11th.  The 
Mississippi  was  high  and  near  the  ** danger-line"  at  Vicksburg  and  New  Orleans  dur- 
ing the  first  half  of  the  month.  At  Shreveport  the  Red  River  rose  quite  steadily  up  to 
the  20th,  and  then  fell  to  24  feet  10  inches  by  the  30th.  The  Missouri  was  slightly  ab*»vc 
the  danger-line  at  Brunswick,  Mo.,  from  the  27th  to  the  close  of  the  month.  At  Saint 
Joseph,  Mo.,  it  rose  al>ove  the  danger-line  from  the  6th  to  the  14th  and  from  the  22d  to 
end  of  month.  It  continued  above  the  danger-line  at  Om2|.ha  from  the  6th  to  the  13th 
and  after  the  19th. 

ATMOSPHERIC  ELECTRICITY. 

Thunder-storms. — Ist,  Utah,  Dakota,  Nebraska,  Iowa,  Illinois,  Indiana,  Wisconsin, 
Tennessee,  Illinois,  Minnesota.    2d,  Dakota,  Indian  TeiTitory,  Iowa,  Illinois,  Indiaua, 


REPORT   OF   THE   CHIEF   SIGNAL-OFFICER.  613 

Now  .T«^rsov,  Missouri,  Ni'braska,  Oliio,  Wisconsin,  Florida.  3d,  Toxa«,  Mississippi, 
Mii'hi^an,  New  York,  Ohio,  Pennsylvania,  Wt'st  Virj^inia,  Kentncky,  Indiana,  Teniies- 
»e«',(i«'or«jji»,  California,  Illinois,  Lonisiana,  North  Carolina,  8onth  Carolina.  4th,  Ala- 
bama, Texas,  Indiana,  Tennessee,  (leorjjia,  North  Carolina,  Virtjinia,  Maryland,  New 
Yi»rk.  Colorado,  Illinois,  Iowa,  Keutni'ky,  Massachusetts,  Pennsylvania,  Vermont,  Flor- 
ida. Indian  Territory,  Montana.  5th,  Colorado,  Alabama,  Texas,  CTtM>r«ria,  North  Caro- 
lina, Maine,  Maryland,  Dakota,  Minnesota.  (>th,  Indian  Territory',  Mississippi,. Tex  as, 
Iowa,  Wi8<'on8in,  Geori^ia,  Florida,  Colorado,  Illinois,  Louisiana,  Nebraska,  Dakota. 
7th,  New  Mexico,  Alabama,  Texas,  Missouri,  Kentucky,  Colora<lo,  Illinois,  Michi- 
gan, Dakota,  Indian  Territory.  Hth,  Nebraska,  West  Virfjinia,  Georgia,  North  Car- 
olina, South  Candina,  Vir«rinia,  Colorado,  Illinois,  Kansai*,  Louisiana,  Mississippi, 
Tenness4M».  ^h,  Colorado,  Nebraska,  Ohio,  T<'nnessee,  Georjjia,  North  Carolina,  Vir- 
ginia, Alabama,  Illinois,  Iowa,  Kentucky,  South  Carolina,  Nevada,  Florida,  Montana. 
10th,  Colorado,  Alabama,  Ohio,  Michigan,  Ge<irgia.  South  Carolina,  Florida,  Illinois,  In- 
diana. North  Carolina*,  Texas,  Wyoming,  Nevada,  Montana.  11th,  Texas,  Ohio,  Miclii- 
gan.  New  York,  New  .Jersey,  Pennsylvania,  New  Mexico,  Wyoming,  Nevada.  P2th,  New 
Mexico,  Wyoming,  Kansas,  Nebraska,  Alabama,  New  Jersey,  New  York,  Massachusetts, 
Connecticut,  Iowa,  Lonisiana,  New  Hampshir**,  Pennsylvania,  Texas,  Venu<mt,  Virginia, 
Maryland,  Dakota,  Montana.  I'Mh,  Louisiana, Texas,  Massachus<'tts,  Maine, New  Y ork, 
C<miiecticut,  Alabama,  Florida,  Nebraska,  New  Hampshire,  New  Jerst^y,  Indian  Terri- 
torv*.  14th,  Nebraska,  Texas,  Iowa,  Lonisiana,  Dakota,  Minnesota,  l.'jth.  New  Mexico, 
Kansiu^,  Texas,  Missouri,  Iowa,  Michigan,  Indiana,  Illinois,  Ohio,  Wisconsin,  Dakota,  In- 
dian Territory.  16th,  Kansas,  Ohio,  buliana,  Florida,  Illinois,  Kentucky,  Missouri,  Ne- 
bra.ska.  New  York,  Texjis,  Dakota,  Montana.  17th,  Indian  Territory,  Texas,  Virginia, 
New  Jersey,  Pennsylvania,  Alabama,  Colorado,  Louisiana,  Mississippi,  Texas,  V'ernumt, 
Dakota,  Montana.  IHth,  C<dorado,  Dakota,  Illinois,  Mississip]ii,  New  York,  South  Caix*- 
lina,  Minnesota,  Georgia,  North  Carolina,  Montana.  19th,  Wyoming,  Colorado,  Dakota, 
Kansas,  Iowa,  Minnesota,  Georgia,  Florida,  Illinois,  Missouri,  Nebra^ska,  Texas,  Wiscon- 
sin, Indian  Territory.  *20th,  Wyoming,  Texas,  Minnesota,  Michigan,  Ohio,  Kentucky, 
Indiana,  California,  Col(»rado,  Florida,  Illinois,  I<iwa,  Missouri,  Indian  Territory.  *21st., 
Cob>rado,  Texas,  New  York,  Pennsylvania,  (ieorgia,  Virginia,  California,  Florida,  In- 
diana, North  Carolina,  South  Candina,  New  Mexico,  Montana.  2*id,  Colorado,  Dakota, 
New  Jersey,  Pennsylvania,  Massachusetts,  Virginia,  New  Mexico,  Florida.  2:kl,  New 
Mexico,  Colorado,  Kansas,  Nebraska,  New  Hampshire,  Maine,  Dakota,  Vermont,  Ne- 
vada, New  York,  Maine,  Montana.  24tli,  Colora<lo,  Dakota,  Nebraska,  Minnesota,  Mju*- 
sachus«*tts.  New  York,  Missouri,  New  Jersey,  Pennsylvania,  Indian  Territory,  '^.'^th, 
Ccdora^lo,  Indian  Territory-,  Texas,  Iowa,  Dakota,  Illinois,  Miswuiri,  Nebraska,  Ohio,  New 
Mexico,  Wyoming.  26th,  New  Mexico,  Nebraska,  Michigan,  Indiana,  California,  Ccd- 
ormlo.  Illinois,  Missouri,  Ohio,  Indian  TeiTitory.  27th,  Indian  Territory,  Texas,  Ala- 
1  ama,  Louisiana,  Iowa,  Ohio,  West  Virginia,  Pennsylvania,  Kentucky.  New.Iers<n',  Con- 
necticut, New  York,  New  Hampshire,  Massachuwtts,  Maine,  Florida,  (Georgia,  Indiana, 
Missouri.  North  Carolina,  South  Carolina,  Tennessee,  Vermont.  2Hth,  Mississippi,  LoUr 
isiana,  Missouri,  Iowa,  Minnesota,  West  Virginia,  Ti'unessee.  North  Carolina,  Virginia, 
Maine,  Alabama,  Illinois,  Indiana,  Louisiana,  Maryland,  Nebraska,  Nt'W  .Jersey,  Soutli 
Can»lina,  Texas,  Florida.  2yth,  Colorado,  Dakota,  Louisiana,  Texas,  Illinois,  North 
Carolina,  Indiana,  Iowa,  Kentucky,  Missouri,  Nebraska,  South  Canilina, Tennessee,  Wis- 
cfuiflin,  Florida,  (Georgia.  3()th,  Nebraska,  Wisconsin,  Missouri,  Iowa,  Ohio,  Georgia, 
Lonisiana,  Alabama,  California,  Illinois,  North  Carolina,  Tennessee,  Virginia,  Indium 
Territor>'. 

AuroroH. — Albany,  Argyle,  and  North  Volney,  N.  Y'. :  Cambridge,  Mass.;  Woodstock 
and  Burlington,  Vt.,:id.  *  Auburn,  N.  H.,  4th.     Clear  Creek,  Nebr.,2tith  and  2^th. 

JIagnelic  phenomena. — Prof.  G.  Hinrichs,  Iowa  City,  Iowa,  reports  the  average  mag- 
netic diurnal  range  in  declination  as  8,2fi  uiiuntes;  largest  ninge,  15.7  minutes,  on 
the  Ml. 

Telegraphic  communication  interfered  with  hy  atmospheric  electricity. — Santa  F^,  greatlv, 
5th, 7th,  11th,  12th,  15th,  lOth,  2()th,  2»;th.  Pike's  Peak,  :M,  considerable ;  5tli,  severe  ; 
loth,  very  intense  during  storm  ;  15th,  intense;  25th,  severe,  wires  cut  out.  Colorado 
Springs,  Colo.,22d,  shattered  telegraj>h-]»oles  and  melted  wires.  Dcwlge  City,  11th,  at- 
mosphere highly  charged,  wire  from  wind-vane  emitte<l  s]>arks.  Fort  Sill,  13th,  obligecl 
to  cut  out  iustrinnents;  30th,  connuuuicati<»n  obstructed.  Fredericksburg,  Tex.,  7th, 
jH>werfully  elect ritie<l;  9th, greatly.  Concho, Tex.,  10th,  15th,  10th.  Fort  McKavett, 
Tex.,  lOth,  screws  on  lightning-arrester  I'unmI.  Pembina,  wires  considerably  aflected, 
nth,  loth,  18th;  wires  unmanageable,  22d.  Milwaukee,  Oth,  relays  melted  in  tel«v 
graph-otiice.  Cape  Henry,  Va.,2f*tli,  wires  badly  attected,cut  out  instnnneuts.  Port- 
land, Me.,  13th,  heavy  thunder-stonn,  communication  m'riously  atlected.  Mount  Wash- 
ington, 2ikl,  switch  cut-out  had  to  be  drawn,  win*  burnt  dark  blue;  27th,  wires  so  se- 
riously interfered  with  that  the  switch  cut-out  had  to  be  withdrawn. 

OPTICAL  PHENOMENA. 

Solar  halos. — Ist,  Ohio,  Tennessee,  Michigan,  Kentucky.  2d,  Illinois.  Indiana,  Misai*- 
sippijOhio,  Kansas,  Kentucky,  Tennessee.     ;kl,  New  York,  Ohio,  Pennsylvania,  Mary- 
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land,  Maine,  Dakota.  4th,  Nebraska,  Ohio,  Connecticnt.  5th,  Missouri,  New  Hamp- 
ihire.  New  York,  Indiana,  Tennessee,  Rhode  Island,  Connecticut.  6th,  Illinois,  Mary- 
land, Ohio,  Pennsylvania,  Loiiisiana,  Wisconsin.  7th,  Connecticut,  Indiana,  New  York, 
Pennsylvania,  Maryland,  Alabama,  Louisiana,  Ohio,  Kentucky,  Rhode  IslaniL  8th, 
Maine,  Rhode  Island.  9th,  Illinois,  Iowa,  Michi«ran,  Wisconsin,  New  York,  Ohio.  U^th, 
Ohio,  Michigan,  California,  Florida.  11th,  Alabama,  Wisconsin,  Ohio,  North  Carolina^ 
Vermont.  12th,  Indiana,  New  Hampshin*,  Kentucky,  Vermont,  Maine,  California. 
13th,  Connecticnt.  14th,  Ohio,  North  Carolina.  15th,  Texas.  16th,  Connecticut,  Mas- 
sachusetts, Nebraska,  New  Hampshire,  New  Jersey,  New  York,  Maniand,  Rhode  Island, 
Texas.     17th,  Connecticut,  Nebraska,  New  Hampshire,  New  York,  North  Carolina,  Vir- 

S'nia,  Maryland,  Ohio,  South  Carolina,  Rhode  Island.  18th,  New  Hampshire,  New  York, 
aine.  19th,  Virginia.  20th,  Illinois,  Indiana,  Mississijipi,  New  York,  Maryland,  Ohio. 
81st,  Maine,  Massachusetts,  New  Hampshir*?,  New  York,  Virginia,  Maryland,  Connecti- 
cut, Rhode  Island,  Vermont,  Nebraska.  22d,  Maine.  24tli,  Virginia.  25th,  lUinoiR, 
Louisiana,  Dakota,  Ohio.  2()th,  Mississippi.  27th,  Maine,  New  Hami)8hire,  Ohio,  Ore- 
gon.    29th,  Alabama.     30th,  Ohio. 

Lunar  haloa. — 3d,  New  Jersey,  Virginia,  Texas.  4th,  Dakota.  5th,  Indiana,  Missouri, 
Virginia,  Texas.  6th,  New  Jersey,  Pennsylvania,  Virginia,  Indiana,  North  Carc»lina, 
Connecticut,  Montana.  7th,  Massachusetts,  New  Jei-sey,  North  Carolina,  Missouri, 
Minnesota,  Georgia,  Virginia,  Rhode  Island,  Texas.  8th,  Mississippi,  North  Carolina, 
Virginia,  Nevada,  Florida,  Texas.  9th,  Illinois,  New  Jei-sey,  New  York,  Texas,  Iowa, 
Georgia,  South  Carolina,  Connecticut,  Minnesota,  Idaho.  10th,  Iowa,  Virginia,  Kansa.^ 
Minnesota.  11th,  Massachusetts,  New  Jersey,  Ohio,  Louisiana,  California,  Florida. 
12th,  North  Carolina,  New  Jersey,  Kentucky,  South  Carolina,  Texas.  13th,  Indiana, 
Ohio,  Virginia,  New  Jersey,  North  Carolina,  Maine,  Florida.  14th,  Missouri,  Virginia. 
15th,  Indiana,  Missouri,  Texas,  California.  16th,  Marj'land.  17th,  Texa«.  19th,  In- 
diana.    20th,  Georgia.     21st,  Virginia. 

Mirage. — Pike's  Peak,  Colo. ,  9th,  24th ;  New  London,  Conn.,  11th,  13th ;  New  Bedford, 
Mass.,  15th. 

MISCELLANEOUS  PHENOMENA. 

Botanical. — ^New  Hampshire :  Contoocookville,  in  bloom  2l8t,  red  clover.  Vermont 
West  Charlotte,  in  bloom,  9th,  red  clover;  17th,  white  clover  ;  ripe,  11th,  field  strawber- 
ries. Massachusetts:  Somerset,  in  bloom, *5<1, locust ;  4th,  white  fringe  and  mountain 
laurel.  Waltham,  in  bloom,  3d,  sheep  berry  ;  7th,  high  bush  blackberry;  14th,  sheeji- 
laurel;  16th,  poisonfly :  18th,  arrow  wood;  29th,  winterberry  and  alder;  30th,  meadow- 
sweet. Connecticut:  kew  London, in  bloom, 6th,  roses.  Southington,  in  bloom,  ."W, 
sj^ringia.  New  York:  Ardenia,  30th,  rye  nearly  ripe,  oats  in  full  head,  potatoes  lool;- 
ing  fair;  season  very  early,  crops  maturing  rapidly;  Palermo,  in  bloom,  Jkl,  wliit« 
daisies  and  clover,  8th,  wheat,  Pith,  locust,  16th,  yarrow,  28th,  sweet  alder;  ripe,  10th, 
strawberries,  25th,  red  raspberries.  Waterburg,  ripe,  5th,  strawberries ;  heading,  1st, 
wheat,  KJtli,  barley ;  16th,  hessian-fly  damaging  wheat.  Starkey,  24th,  oats  hewing. 
Vernon  Centre,  l.')th,  ripe  strawberries  and  potatoes;  2.5th,  haying  commenced;  30th, 
apples  promise  a  full  crop,  pears  and  plums  somewhat  blighted,  other  fruits  in  fair  con- 
dition ;  hessian-tiy  and  weevil  inpiring  wheat.  Wappiuger's  Falls,  in  bloom,  Ist,  black- 
berry, 3*1,  alder,  7th,  moss-rose,  june-pinks,  14th,  snapdragon,  19th,  potatoes;  ripe,  1st, 
cherries,  16th,  red  and  black  currants,  20th,  raspben-ies ;  1st,  wheat  heading,  injured  by 
hessian-tly;  7  th,  green  pea.se  for  table  use;  10th,  corn  looks  yellow  and  very  small;  14th, 
hessian-fly  injuring  rye ;  22d,  oats  heading.  New  Jersey :  Vineland,  30th,  gra.ss,  wheat, 
and  rye  in  good  condition  ;  sweet  potatoes  and  com  not  as  good  as  usual;  peaches*  and 
apples  fair;  grapes  injured  by  grape-rot;  berries  excellent.  Fivehold,  30th,  hay  crop 
very  heavy  and  matured.  Virginia  :  Near  Keswick,  harvesting,  7th,  wheat,  20tli,  oats ; 
corn  on  p)od  laud  3  to  5  feet  high;  hay,  good  and  harvesting;  ripe,  25th,  tomatoes. 
Wytheville,  ripe,  18th,  wheat  and  cuiTants.  North  Carolina:  Fayetteville,  ripe, 
Ist,  plums  and  blackberries,  16th,  tomatoes, 28th,  peaches;  20th,  green  corn  for  table 
use.  Bladen  County,  in  bloom,  26th,  cotton.  Florida :  Milton,  ripe,  1st,  watermelons, 
peaches,  ap]>les,  i>ears,  blackberries,  and  huckleberries ;  21st,  s<»cond  crojj  of  bush-beans. 
Daytona,  ripe,  30th,  li^s,  large  croj).  Mississippi :  Near  Brookhaven,  in  bloom,  15th, 
cotton  ;  9th,  com  in  silk.  Texas:  Near  Melissa,  30th,  com  prospect  good,  cotton  back- 
ward by  reason  of  cool,  wet  weather;  grass  verj^  fine.  Tennessee:  Near  Cleveland, 
14th, grapes  and  early  peaches  rotting.  8th,  wheat  badly  damaged  by  rust.  Ohio: 
Rintjgold,  wheat,  best  for  thirty  vears,  corn  fair,  oats  very  good,  and  tobacco  thn'e 
weeks  early,  hay-crop  and  fruits  of"  all  kinds  extra.  Milford  Valley,  29th,  wheat  all 
harvested.  Lancaster  County,  29th,  harvesting  wheat,  >ield  extremely  large.  Mid- 
dletown  and  Circleville,  29th,  wheat  nearly  all  harvested,  crop  very  fine.  Jacksonburg, 
ripe,  10th,  cherries,  24th,  early  rose  potatoes,  gooseberries,  and  red  currants ;  harv€»sting, 
5tli,  barlev, 24th,  wheat,  15tli,  red  clover;  6th,  green  pease  for  tJible  use.  Indiana: 
Vevay,  8th,  vegetation  and  fruits  sutiering  from  injurious  inm'cts;  18th,  wheat  h.*ir- 
Tested  ;  24th,  yield  far  above  the  avera^je ;  in  bloom,  I8th,  chestnut.  Rising  Sun,  29th, 
wheat  harvested,  excellent  crop.   Illinois :  Noble,  28th,  wheat  harve^jt  completed,  quality 
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excellent,  yield  good.  Missouri :  Coming,  20tli,  corn  in  silk.  Lebanon,  *.W,  wlicat-harvest 
eoMinieuced;  ripe,  lOtb,  blackberries,  lt)tb,  peaclies.  Springfield,  4tb,  com  in  silk ;  ripe, 
11th,  peacbes;  30th,  harvesting  liuishcd.  Oregon,  in  bloom,  lltb,  may-weed;  13th, 
do2T\  ikhI;  20th,  catnip;  ripe,  Ist,  raspberries,  lOtb,  early  apples,  12th,  cottouwood-seeds, 
22d,i)eaehe8,2(>tb,  blackberries;  l^t,  spring-wheat  heading;  12tb,  wheat  harvesting; 
2(»th,  early  com  for  table  use.  Michigan:  Litchiield,  30th,  spring  crops  looking  fair, 
but  rather  backward ;  insects  injuring  wheat  and  potatoes.  Wisconsin:  Embarrass, 
2d, plums  and  apples  a  total  failure;  in  bloom,5th,  white  clover;  30th, grass,  wheat, 
and  oats  in  extra  condition, com  only  fair.  Wautoma,  15th, green  pease;  28th, new- 
potatoes  ;  3Qtli,  rye,  oats,  and  wheat  looking  very  well,  corn  i>oor.  Iowa :  Guttenburg, 
30th,  wheat  injured  by  rust,  chintz-bug  doing  scmie  damage  ;  com  looking  quite  favor- 
able, but  not  as  forward  as  last  year;  ground  is  too  wet  for  working ;  oats  moderately 
goo<l ;  potatoes  fair;  grass  in  fine  condition.  Minnesota:  Com  backward  on  account 
of  cold  and  wet;  potatoes  sutfer  slightly  from  Colorado  bug.  Dakota:  Pembina,  ripe, 
25th, field  strawberries.  Olivet, in  bloom,  10th,  wild  roses;  rii)e,  13th,  strawberries; 
heading, 2d,  wild  oats,  12th,  barley, '<;Oth,  spring  wheat.  Colorado:  Summit,  14th,  tur- 
mi)8  and  radishes  up.  Califoi*uia :  Visalia,  ripe,  5th,  apricots,  13tb,  peaches,  18th,  black- 
lierries,  22d,  apples;  4th,  harvesting  grain.  Los  Angeles,  22d,  nay-crop  unusually 
large. 

BirdJi. — Swallows :  Monticello,  Iowa,  9th.  Cuckoo :  Monticello,  Iowa,  4th.  Humming- 
bird:  Baxter  Springs,  Kans.,  2d.  Eatjhs:  Wappinger's  Falls,  N.  Y.,  2d.  Catbirds: 
Wappinger's  Falls,  N.  Y.,  7th.  TVhippoorwills :  Wappinger*s  Falls,  N.  Y.,  2d.  Red- 
Jnrds:  Wappinger's  Falls,  N.  Y.,  2d.  Pigeons:  Palermo,  N.  Y.,  Ist.  Bobolinks:  Wa|>- 
pinger's  Falls,  N.  Y.,  2d. 

Miscellaneous, — Butterflies :  Summit,  Colo.,  28th  ;  Pike's  Peak,  13th,  24th.  Tree-toads : 
Wappinger's  Falls,  N.  Y.,  2<1.  Fire-flies:  Afton,  Iowa,  24th;  Monticello,  Iowa,  12tb ; 
Somerset,  Mass.,  KUb  ;  Fall  River,  Mass.,  24th;  Palermo,  N.  Y.,  2d;  FrtHjhold,  N.  J., 
M;  Newark,  N.  J.,  20th;  Vernon  Centre,  N.  Y.,  20th;  Wappinger's  Falls,  N.  Y.  13th; 
West  Charlotte,  Vt.,  22d  ;  Woodstock,  Vt.,  9th  ;  Wytheville,  Va.,  3d ;  Embarrass,  Wis., 
2<1.  Bees:  Summit,  Colo.,  25th;  Vernon  Centre,  N.  Y.,  3<1,  swarming.  Frogs  piping : 
Pembina,  Dak.,  25th.  Mosquitoes:  Tybee  Island,  Ga.,  ;30th;  Van  West,  Ohio,  29th. 
Secen teen-year  Lo€MMt» :  Afton,  Iowa,  19Mi ;  Des  Moines,  Iowa,  3d,  hatching  by  millions, 
all  bearing  the  letter  **  W"  on  their  wings.  Crickets:  Somei-set,  Mass.,  2d.  Army  Cot- 
o  n-Worm:  Columbus,  Tex.,  27tb.  Grasshoppers :  Clear  Creek,  Nebr.,  21st;  Salt  Lake 
City — from  the  Salt  Lake  Herald  the  foHowing  is  reported:  '*41th,  southern  train 
stopped  at  Sandy  by  grassboppers ;  20th,  numerous  <m  bench-lands  and  many  killed 
bv  a  small  wonn  ;  29tu,  eighteen  to  twentv  grain  farms  dest roved  by  grasshoppers  at 
Heber  City,  Utah."  Dodge  City,  18th,  Ha.  m.,  from  S.  to  N.  {  19th,  2  p.  m.,  S.  toN. ; 
Pembina,  25th.  Potato  Bugs:  Somerset,  Mjuss.,  30th,  numerous  eggs  laid  on  all  kinds 
of  vegetation ;  Contoocooliville,  N.  H.,  3d ;  Mill  Village,  N.  H.,  29th:  Wappinger's 
Falls,  X.  Y.,  19th;  Blooming  Grove,  Pa.,  30th;  Mount  Washington,  N.  H.,  on  summit, 
15th,  21st;  Wautonijv,  Wis.,  28th. 

Meteors. — Vevay,  Ind.,  2Gth,  30th;  near  Arlington,  Ind.,  Ist;  Monti jello,  Iowa,  2d; 
Independence,  Iowa,  27th;  near  Woodstock,  Md.,  5th,  13th,  19th,  22d;  Springtield, 
Mass.,  13th;  Rowe,  Mass.,  18th;  near  Fayette,  Miss.,  20th;  Emerson,  Nebr.,  29th; 
Clear  Creek,  Nebr.,  28th;  Waterbnrg,  N.  Y.,  2d;  Wappinger's  Falls,  N.  Y.,  2.8th,  29th; 
South  Hartford,  N.  Y.,  4th  ;  Vernon  Centre,  N.  Y.,  2d;  Westerville,  Ohio,  28th;  near 
Melissa,  Tex.,  20th ;  Wytheville,  Va.,  20th,  22d ;  Colormlo  Springs,  Colo.,  23d.  Detroit, 
1st,  2.50  a.  m.,  brilliant  meteor  from  N.  E.  to  S.,  altitude  6(P,  color  mostly  blue,  leav- 
ing train  lasting  two  to  three  minutes,  but  no  cloud.  Savannah,  Ga.,  12th,  7.15  p.  m.. 
brilliant  meteor  from  E.  to  W.,  leaving  train  lasting  twenty  minutes.  Dubuque,  Iowa, 
S^'th,  2  a.  m.,  brilliant  meteor  from  S.  to  N.,  exploded  about  3(P  froniN.  horizon,  color 
bright  orange  or  red,  about  |  mile  high,  making  vicinitv  as  light  as  dav.  Indianola, 
16th,  from  N.  W.,  altitude  45^  to  60^,  motion  S.  W.,  and  downward ;  at  altitude  20^  to 
25^^  in  the  S.  W.  it  exploded,  fragments  of  bluish  color;  duration,  5  to  10  seconds;  no 
cloud. 

Polar  bands. — NewCorvdon,  Ind.,  Ist,  4th,  Uth;  Muscatine,  Iowa,  10th;  lowaCitv, 
Iowa,  5th,  6th,  16th,  17th,  2:M,  2Hth ;  Tabor,  Iowa,  27th;  Auburn,  N.  H.,  4th,  7th, 
22d;  Freehold,  N.  J.,  21st;  Wytheville,  Va.,  5th,  6th,  12th  to  14th;  Woodstock,  Vt., 
2Gth. 

Zodiacal  %Af.— Daytona,  Fla.,  1st,  2d,  17th,  21st  to  28th  ;  Clear  Creek,  Nebr.,  3<1. 

Earthquakes. — April  23d,  at  Lareto,  on  Gulf  of  California,  10  a.  m.,  severe  shock, 
lasting  two  or  three  seconds,  the  first  of  a  series  lasting  until  May  3d,  occurring  prin- 
cipally at  night.  May  21st,  San  Bernardino,  Cal.,  '* pretty  sharp  shock."  June  4th, 
San  Jos^,  Costa  Rica,  12.28  p.  m.,  light  shock.  9th,  San  .Jos(5,  Costa  Rica,  A.',W  j).  m., 
very  strong  shock  ;  Liberia,  4.45  p.  m.,  large  and  strong  shock.  At  Los  Angeles,  Cal., 
four  distinct  shocks  occurred  on  June  11th  and  12th,  as  follows:  11th,  11.12  p.  m.,  a 
distinct  shock,  dur<ition  over  a  second,  awakened  people  from  sound  sleep ;  11.20  p.  m., 
violent  shock,  duration  five  seconcb*,  motion  from  N.W.  to  S.E.,  a  slight  upheaval  was 
first  felt^  followed  by  three  shocks  of  a  trembling  character,  the  second  of  which  was 
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the  most  violent,  glassware  was  broken  and  plastering  shaken  clown ;  12th,  2.30  a.  m., 
light  shock;  6.30  a.  m.,  slight  tremble.  14th,  at  Cimarron,  N.  Mex.,  slight  shock  of 
short  duration ;  window-panes  broken. 

SunseUi. — The  characteristics  of  the  sky,  at  sunset,  as  indicative  of  fair  or  foul 
weather  for  the  succeeding  twenty-four  hours,  have  been  obser>'ed  at  all  Signal-Service 
stations.  Reports  from  115  stations  show  3,427  observations  to  have  been  made,  of 
which  57  were  reported  doubtful.  Of  the  remainder,  2,752,  or  81.7  per  cent.,  were  fol- 
lowed by  the  expected  weather. 

Sun  spots. — The  following  observations,  made  by  Mr.  D.  P.  Todd,  have  l>een  for- 
warded by  Rear-Admiral  John  Rodders,  U.  S.  N.,  Superintendent  United  States  Naval 
Observatory,  Washington,  D.  C,  viz: 
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Prof.  G.  Hinrichs,  Iowa  City,  Iowa,  reports :  None  observed  on  the  5th,  6th,  10th, 
11th,  17tli,  18th,  V3X\\y  22d,  23d;  Ist,  two  groups  and  four  spots,  two  rather  large  spots; 
J^i,  two  groups,  three  spot^^,  very  much  smaller;  4th,  one  grou]»,  two  spots,  quite  small; 
2t)th,  one  group,  two  spots,  both  spot«  large ;  27th,  one  group,  three  spots.  The  Sigual- 
Service  observer  at  Portsmouth,  N.  C,  reports  none  observed  on  the  16th;  three  groups 
on  the  3d. 

Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brigadier-General  (Bvevet  Asaigned)^  Chief  Signal-Officery  U.  S.  J, 


Paper  40. 

RAIN  AND   DRY   WINDS   COMPUTED   FOR   DIFFERENT   GEOGRAPHICAL 

DISTRICTS.     (REFERENCE  TO  DISTRICT  MAP.) 

MIDDLE  ATLANTIC  STATES. 

(New  York.  Xew  Jersey,  Pennaylvania,  Delaware,  Marylancl,  District  of  Columbia,  and  Vir^jinia  as  the 
Middle  Stat<;a ;  and  tliat  part  of  tliose  States  lying  east  of  the  Allcghauies  as  tho  Middle  Atlantic 
States. ) 

During  the  month  of  January,  winds  blowing  from  the  southeast  or  northeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
low^ed  by  rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow.  , 

During  the  month  of  February,  winds  blowing  from  the.south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  bo  the  winds  most  likely  to  be  ftdlowed  by 
rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  h\'ist  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  March,  winds  blowing  from  the  south  or  east,  or  from  directions 
between  those  points,  are  found  to  bo  the  winds  most  likely  to  be  followed  by  rain  or 
snow.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  tho«e 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 
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During  the  month  of  April,  winds  Mowing  from  the  sonth  or  east,  or  from  directions 
between  those  points,  are  found  to  be  tlie  winds  most  likely  to  be  followed  by  rain. 
Winils  blowing  from  the  north  or  west,  or  from  directions  between  those  points,  are 
found  to  be  the  winds  least  likely  to  be  followed  bv  rain. 

During  the  month  of  May,  winds  blowing  from  tfce  southwest  or  southeast,  or  from 
Jirections  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  mouth  of  June,  winds  blowing  from  the  southwest  or  southeast,  or  from 
lirections  between  those  point«,  are  found  to  be  the  winds  most  likely  to  be  followed 
t)y  rain.  Winds  blowing  from  the  northeast  or  northwest,  or  from  directions  between 
hose  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  July,  winds  blowing  frt)m  the  southwast  or  southeast,  or  from 
lirections  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
>y  rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between  those 
>oint8,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  August,  winils  blowing  from  the  southwest  or  southeast,  or 
rem  drections  between  those  points,  art^  found  to  be  the  winds  most  likely  to  be  fol- 
>wed  by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between 
bose  points,  are  found  to  bo  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  September,  winds  blowing  from  the  south  or  east,  or  from  di- 
ections  between  those  points,  are  found  to"be  the  winds  most  likely  to  be  followed  by 
ain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those  points, 
re  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  October,  winds  blowing  from  the  south  or  east,  or  from  direc- 
ions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
uin.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those  points, 
kie  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  November,  winds  blowing  from  the  south  or  east,  or  from  di- 
ections  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
ain.  Wimls  blowing  from  the  north  or  west,  or  from  directions  between  those  points, 
xe  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  December,  winds  blowing  from  the  southeast  or  northeast,  or 
Pom  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
awed  bj'  rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from  directions 
«tween  those  x>oiuts,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
now. 

LOWER   MISSISSIPPI    VALLEY. 

the  Lower  MiHHiHHippi  Valley  inclu(le«  a  belt  of  conntry  two  hundred  miles  broad  from  Cairo  to  Vicka* 
bars.  Below  Vicksuurg  the  character  of  the  country  so  changes  that  it  is  no  lunger  described  as  a 
valley.) 

During  the  month  of  January,  winds  blowing  from  the  south-southeast  or  east-north- 
ast,  or  from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to 
e  followed  by  rain  or  snow.  Winds  nlowing  from  the  northwest  or  southwest,  or 
rom  directions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be  fol- 
Dwed  by  rain  or  snow. 

During  the  month  of  February,  winds  blowing  from  the  south  or  east,  or  from  direc- 
ions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
ain  or  snow.  Winds  blowing  from  the  north  or  we^st,  or  from  directions  between 
ho8e  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  March,  winds  blowing  from  the  southwest  or  southeast,  or  from 
irections  between  those  points,  are  found  to  be  the  wiuds  most  likely  to  be  followed 
ly  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those 
oints,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  April,  winds  blowing  from  the  southwest  or  southeast,  or  from 
irections  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
y  rain.  Winds  blowing  from  the  north  or  west,  or  from  directi(m8  between  those 
oints,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  May,  winds  blowing  from  the  southwest  or  southeast,  or  from 
irections  between  those?  points,  are  found  to  be  the  winds  most  likely  to  be  followed, 
y  rain.  Winds  blowing  from  the  e^ist  or  north,  or  from  directions  between  those 
oints,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  June,  winds  blowing  from  the  southwest  or  southeast,  or  from 
irections  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
y  rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between  those 
oints,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  numth  of  July,  winds  blowing  from  the  northwest  or  southwest,  or  from 
irections  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
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by  rain.  Winds  blowing  from  tbe  east  or  north,  or  from  directions  between  those 
points,  are  found  t<i  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  August,  winds  blowing  from  the  southwest  or  sonthea^t,  or  from 
directions  lietween  those  points,  are  found  tobe  the  winds  most  likely  to  be  followed  by 
rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between  those  points, 
are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  September,  winds  blowing  from  the  south  or  east,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  northeast  or  northwest,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed,  by  rain. 

During  the  month  of  October,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  1m^  fol- 
lowed by  rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  November,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directicms  botween  those  point-s,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  l»etween 
those  point,s,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  December,  winds  blowing  from  the  southeast  or  northeast,  or 
from  directions  between  those  |K)ints,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from  directions  be- 
tween those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

TENNESSEE. 

During  the  month  of  January,  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Winds  blo\Wiig  from  the  northwest  or  wiuthwest,  or  from  directions 
between  those  points,  are  fonnd  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  February,  winds  blowing  from  the  southwest  or  sontheast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from  directions 
between  those  i>oints,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  March,  winds  blowing  from  the  south  or  east,  or  from  directions 
between  those  points,  are  fonnd  to  be  the  winds  most  likely  to  bo  followed  by  rain. 
Winds  blowing  from  the  north  or  west,  or  from  directions  between  those  points,  are 
found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  April,  winds  blowing  from  the  southwest  or  sontheast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  May,  winds  blowing  from  the  sonthwest  or  sontheast,  or  fit)ra 
directions  b«*tween  those  points,  ai"e  found  to  be  the  winds  most  likely  to  be  fcdlowed 
by  rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between  those 
points,  are  fonnd  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  June,  winds  bhiwing  from  the  west  or  south,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  northeast  or  northwest,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  July,  winds  blowing  from  the  west  or  south,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  northeast  or  northwest,  or  Ironi  (lirections  between  tho»e 
points,  are  found  to  be  the  winds  least  likely  to  bo  followed  by  rain. 

During  the  month  of  August,  winds  blowing  from  the  west  or  south,  or  ft^m  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  l»y 
rain.  Winds  blowing  from  the  east-southeast  or  north-northeast,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  September,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  betwwu 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  October,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  northeast  or  northwest,  or  from  dinn-tious 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  November,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
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Inwed  by  rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from  directions  be- 
tween those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 
During  the  mouth  of  December,  winds  blowing  from  the  west  or  south,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

LOWER  LAKE  REGION. 

(Lower  LakeH  means  Lakes  Erie  and  Ontario,  with  adjacent  territory.) 

During  tlie  month  of  January,  winds  blo^nug  from  the  southwest  or  southeast,  or 
from  dirertions  between  those  ])oints,  are  foujul  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  northeast  or  northwest,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by 
Tiiin  or  snow. 

During  the  month  of  February,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  win<ls  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  northeast  or  northwest,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed 
by  rain  or  snow. 

« 

During;  the  luovith  of  March,  winds  blowing  from  the  southwest  or  southeast,  or  from 
dir«'ctic»n.s  between  those  iM)ints,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain  or  snow.  Winds  blowing  from  the  northeast  or  northwest,  or  from  directions 
Ivtween  those  i)oints,  are  found  to  be  the  wimls  least  likely  to  be  followed  by  rain  or 
snow. 

Durinj:  the  month  of  Api-il,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  lenst  likely  to  be  followed  by  rain. 

During  the  month  of  May,  winds  blowing  from  the  west  or  south,  or  from  directions 
l>etween  thos«.»  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  east  or  north,  or  from  directions  between  those  points,  are 
found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  nionth  of  June,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  niin.  Wimls  blowing  from  the  east  or  north,  or  from  direct  ions  between  those  points, 
are  found  to  be  the  wimls  least  likely  to  be  followed  by  rain. 

During  the  month  of  July,  winds  blowing  from  the  west  or  south,  or  fr<mi  directions 
iM-tweeii  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  fnmi  the  northeast  or  northwest,  or  from  directions  between  those 
I»oints,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  mouth  of  August,  winds  blowing  fnmi  the  soiUhwest  or  southeast,  or  from 
directions  b«*tween  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between  those  points, 
ar«»  found  to  be  the  winds  least  likely  to  be  foPowed  by  rain. 

During  the  m<mth  of  September,  winds  blowing  from  the  southwest  or  southeast,  or 
from  dir«'cti<nis  between  those  points,  are  found  t«»  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  north-northwest  or  east-northeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed 
by  rain. 

During  the  month  of  October,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  northeztst  or  northwest,  or  from  directions  between 
those  iioints,  are  found  to  be  the  wind-s  least  likely  to  be  followed  by  rain. 

During  the  month  of  November,  winds  blowing  from  the  southwest  or  southeast,  or 
frcmi  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  t»rji)now.  Winds  blowing  from  the  northeast  or  northwest,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  lea«t  likely  to  be  followed 
by  rain  or  snow. 

During  the  month  of  December,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Wiu<ls  blowing  from  the  northeast  or  northwest,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by 
rain  or  snow. 

SOUTH  ATLANTIC  STATES. 

(Xorth  Carolina,  South  Carolina,  Georgia,  and  XorthtTu  and  Eastern  Florida,  as  the  Sooth  Atlantic 

StiUes.) 

During  the  month  of  Jannarj-,  winds  blowing  from  the  southeast  or  northeast,  or 
from  directions  between  those  Xioints,  are  found  to  be  the  winds  most  likely  to  be  lol- 
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lowed  by  rain.  Winds  blowing  from  tbe  nortb  or  west,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  February',  winds  blowing  fi-om  the  southeast  or  northeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  l>e  fol- 
lowed by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  March,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  l>etween 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  April,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  May,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  l>e  followed 
by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  l»et ween  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  June,  winds  blowing  ftH)m  the  southwest  or  southeast,  or  fr^m 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  July,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  bi'tween  those  points,  are  found  to  be  the  wincb<  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  August,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  foimd  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  September,  winds  blowing  from  the  southeast  or  northeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  October,  winds  blowing  from  the  stuitheast  or  northeast,  or 
from  directions  between  those  points,  are  found  to  l>e  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  November,  winds  blowing  from  the  southeast  or  northeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  betwe4*u 
those  points,  are  found  to  be  the  winds  le:i8t  likely  to  be  followed  by  rain. 

During  the  month  of  December,  winds  blowing  from  the  east  or  north,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  br  followed 
by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

NKW  ENGLAND  STATES. 

(Maine,  New  Hampshire,  Vermont,  Massachnsctts,  Connecticut,  and  Khode  Island,  as  the  New  Eng 

laud  States.) 

During  the  month  of  January,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from  directi<ms  be- 
tween those  points,  arc  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  Februarj%  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from  directions  be- 
tween those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  March,  winds  blowing  from  the  south  or  east,  or  from  directions 
between  those  jioints,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain  or 
snow.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those  points, 
are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  April,  winds  blowing  from  the  south  or  east,  or  from  directions 
between  those  points,  an;  found  to  be  the  winds  most  likely  to  be  followe<l  by  rain  or 
snow.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those  poioti), 
are  found  to  be  the  winds  least  likely  to  be  f(»llowed  by  rain  or  snow. 

During  the  month  of  May,  winds  blowing  from  the  southwest  or  southeast,  or  from 
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directions  between  those  points,  are  fonnd  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Wi nds  blowing  from  the  north  or  west,  or  fi-oni  directions  between  those  points, 
are  fonnd  to  be  the  winds  least  likely  to  be  followed  by  rain. 

Dnring  the  month  of  June,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  tho§e 
points,  are  fonnd  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  July,  wintls  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  northeast  or  northwest,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  August,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  September,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  October,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  November,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  win<ls  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Wipds  blowing  from  the  north-uoithwest  or  west-southwest, 
or  from  directions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be 
followed  by  rain  or  snow. 

During  the  month  of  December,  winds  blowing  from  the  east  or  north,  or  from  di- 
rections between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Winds  blowing  from  the  northwest  or  southwest,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

FOR  THE   DISTRICT  BETWEEN  THE   UPPER  LAKE    REGION  AND  THE    OHIO  VALLEY,   IN- 
CLUDING  PORTIONS  OF  WESTERN  OHIO,  CENTRAL  INDIANA,  AND  EASTERN  ILLINOIS. 

During  the  month  of  January,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
Iowe<l  by  rain  or  snow.  Winds  blowing  from  the  east  or  north,  or  from  directions  be- 
tween those  points,  are  found  to  be  the  winds  least  likely  to  bo  followed  by  rain  or 
snow. 

During  the  month  of  February,  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions l>etween  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Winds  blowing  from  the  northwest  or  southwest,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  March,  winds  blowing  from  the  south  or  east,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain  or 
snow.  Wi  uds  blowing  from  the  north  or  west,  or  from  directions  between  those  points, 
are  found  to  be  the  winds  least  likely  to  be  followed  b^^  rain  or  snow. 

During  the  month  of  April,  winds  blowing  from  the  south  or  east,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  north  or  west,  or  from  directions  between  those  i)oints,  are 
found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  May,  winds  blowing  from  the  south  or  east,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  north-northeast  or  west-northwest,  or  from  directions  be- 
tween those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  June,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  |>oint8,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  east-northeast  or  north-northwest,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by 
rain. 

During  the  month  of  July,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  fonnd  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  August,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
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by  rain.  Winds  blowing  from  the  northeast  or  northwest,  or  frora  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  mouth  of  September,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between 
those  points,  are  found  to  l>e  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  October,  wiuds  blowing  from  the  southwest  or  southeast,  or  from 
directions  l>etween  those  point*,  are  found  to  l>e  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between  ihoae 
points,  are  found  to  be  the  winds  lea«t  likely  to  be  followed  by  rain. 

During  the  month  of  November,  winds  blowing  from  the  southwest  or  southeast,  or 
from  dii-ections  between  those  point«,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  northeast  or  northwest,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain 
or  snow. 

Dunng  the  month  of  December,  winds  blowing  from  the  west-south w^ est  or  south- 
southeast,  or  from  directions  between  those  jniiuts,  are  found  to  be  the  wiuds  most 
likely  to  be  followed  by  rain  or  snow.  Wimls  blowing  from  the  north  or  west,  or  from 
directions  between  those  points,  are  found  to  be  the  wiuds  least  likely  to  be  tbllowed 
by  rain  or  snow. 

UPPER  LAKE   REGION. 

(Upper  Lakes  means  Lakes  Superior,  Huron,  and  Micbi^nin,  with  the  adjacent  territ4)ry.    The  Lake 

Region  includes  the  Upper  and  Lower  Lakes.) 

During  the  month  of  January,  winds  blowing  from  the  west-southwest  or  south- 
southeast,  or  from  directions  between  those  points,  are  tbund  to  be  the  winds  most 
likely  to  be  followed  by  rain  or  snow.  Winds  blowing  from  the  east  or  north,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed 
by  rain  or  snow. 

During  the  month  of  February,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  wiuds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Wiuds  blowing  from  the  north  or  west,  or  fn)m  directions  be- 
tweeii  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  March,  winds  blowing  from  the  southeast  or  northeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  April,  winds  blowing  from  the  southeast  or  northeast,  or  from 
directions  between  those  i>oints,  are  found  to  he  the  winds  most  likely  to  be  followed 
by  rain  or  suow.  Winds  blowing  from  the  north  or  west,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  May,  winds  blowing  from  the  southeast  or  northeast,  or  frora 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  June,  winds  blowing  from  the  southwest  or  southeast,  or  frora 
directions  between  those  points  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  north  or  west,  or  fi*om  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  July,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directicms  between  those  i)oints,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  north  or  west,  or  from  direct i<ms  between  thooe 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  August,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be 
followed  by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  September,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  bethe  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  October,  winds  blow ing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from  directions  be- 
tween those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  November,  winds  blowing  from  the  north"we8t  or  southwest, 
or  from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be 
followed  by  rain  or  snow.  Winds  blowing  from  the  east  or  north,  or  from  directions  be- 
tween those  points,  are  found  to  be  the  wiuds  least  likely  to  be  followed  by  rain  or  snow. 
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DuTTTig  the  month  of  December,  winds  blowing  from  the  southwest  or  sontheast,  or 
from  (lin-ctions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  east  or  north,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  lea«t  likely  to  be  followed  by  rain  or 
snow. 

OHIO  VALLEY. 

(The  Ohio  Valley  includes  the  belt  of  country  about  two  hundred  miles  broad  from  Pittsburgh  to  Cairj-  » 

Dnring  the  month  of  Jannary,  winds  blowing  from  the  south-southwest  or  east- 
Bontheast,  or  from  directions  between  those  points,  are  fonnd  to  be  the  winds  most 
likely  to  be  followed  by  rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from 
directions  l>©tween  those  jmints,  arc  foimd  to  be  the  winds  least  likely  to  be  followed 
by  rain  or  snow. 

During  the  month  of  February,  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  March,  winds  blowing  trom  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

Dunng  the  month  of  April,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  trom  the  north  or  west,  or  from  directions  between  those  points, 
are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

Dnring  the  month  of  May,  wintls  blowing  from  the  west  or  south,  or  from  directions 
betwe<*n  those  points,  are  fonnd  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  northeast  or  northwest,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  ftdlowed  by  rain. 

During  the  month  of  June,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  jmints,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blo>ving  from  the  northeast  or  northwest,  or  from  directions  between 
those  points,  are  fcmnd  to  be  the  winds  least  likely  to  be  followed  by  rain. 

Dnring  the  month  of  July,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  east-northeast  or  north-northwest,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  \vind8  least  likely  to  be  followed  by 
rain. 

During  the  month  of  August,  \vinds  blowing  from  the  west  or  south,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  east  or  north,  or  from  directions  between  those  points,  are  found 
to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  8ei)tember,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directi<ms  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  fi-om  the  north  or  west,  or  from  directions  between 
those  fK)ints,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  October,  winds  blowing  from  the  southwest  or  southeast,  or 
frwm  directions  between  those  ])oints,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between 
those  point**,  are  found  to  be  the  winds  least  likely  to  be  IVdlowed  by  rain. 

During  the  month  of  November,  winds  blowing  frcuu  the  southwest  or  southeast,  or 
from  directions  lietween  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  northeast  or  northwest,  or  from 
directions  between  those  poijits,  aie  found  to  be  the  winds  least  likely  to  be  followed 
by  rain  or  snow. 

During  the  month  of  December,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  ifol- 
lowed  by  rain  or  snow.  WMmls  blo\ving  trom  the  north  or  west,  or  from  directions  be- 
tween those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

EASTERN  GULF   STATES. 

(Eastern  Misnissippi,  Alabama,  and  Xorth western  Florida  as  the  Eastern  Gulf  States.) 

During  the  month  of  January,  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  x»oint«,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain.  Winds  blowing  from  the  north weM  or  southwest,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  February,  winds  blowing  from  the  south  or  east,  or  from  direc- 
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tions  between  those  points,  are  found  to  be  the  winds  roost  likely  t.o  be  followed  by- 
rain.  Winds  blowing  from  the  northwest  or  southwest,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  mouth  of  March,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between 
those  point*,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  April,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  northwest  or  southwest,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  May,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those  points, 
are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  June,  winds  blowing  from  the  Southwest  or  southeast,  or  from 
directions  between  those  points,  are  foiwd  to  be  the  winds  most  likely  to  be  followed 
by  rain.  W^inds  blowing  from  the  north  or  west,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  July,  winds  blowing  from  the  southwest  or  southeast  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  northeast  or  northwest,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  August,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions^  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  ifol- 
lowed  by  raiu.'  Winds  blowing  from  the  east  or  north,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  September,  winds  blowing  from  the  south  or  east,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  WiiuLs  blowing  from  the  north  or  west,  or  from  directions  between  thoee 
points,  are  found  to  be  the  wintU  least  likely  to  be  followed  by  rain. 

During  the  month  of  October,  winds  blowing  from  the  south  or  east,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  bo  followed  by  rain. 
Winds  blowing  from  the  northwest  or  southwest,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  mouth  of  November,  winds  blowing  from  the  south  or  east,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  north-northwest  or  west-southwest,  or  from  din^c- 
tions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by 
rain. 

During  the  month  of  December,  winds  blowing  from  the  south  or  east,  or  from 
directions  between  those  points,  are  found  to  be  the'  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  north  west  or  southwest,  or  from  directioua  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

WESTERN  GULF  STATES. 
(Western  MisAissippi,  Louisiana,  and  Eastern  Texas,  as  the  Western  Gulf  States.) 

During  the  month  of  January,  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain.  Winch*  blowing  from  the  northwest  or  southwest,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likelv  to  be  followed  by  rain. 

Dunng  the  month  of  February,  winds  blowing  from  the  south  or  east,  or  frx>m  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those  points, 
are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  March,  winds  blowing  from  the  south  or  east,  or  fr*om  direc- 
tions betweeen  those  points,  are  found  to  be  tlie  winds  most  likely  to  be  followed  by 
rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those  points, 
are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  April,  winds  blowing  fix)m  the  south  or  east,  or  from  directious 
between  those  ]K)ints,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  north-northwest  or  west-southwest,  or  from  directions  between 
those  pointi*,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

Dunng  the  month  of  May,  winds  blowing  fit)m  the  south  or  east,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  north  or  west,  or  from  directions  between  those  points,  are 
found  to  be  the  winds  least  likely  to  be  followed  by  rain. 


REPORT   OF   THE   CHIEF   SIGNAL-OFFICER.  625 

Dining  the  month  of  June,  winds  blowing  from  the  south  or  east,  or  from  directions 
between  those  yvoints,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  northeast  or  northwest,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  July,  winds  blowing  from  the  south  or  east,  or  from  directions 
between  those  points,  are  foun<l  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  northeast  or  northwest,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  August,  winds  blowing  from  the  south  or  east,  or  fit)m  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain:.  Winds  blowing  from  the  north  or  west,  or  frx)m  directions  between  those  points, 
are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  September,  winds  blowing  from  the  southeast  or  northeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  northwest  or  southwest,  or  from  directions 
between  those  jioints,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  October,  winds  blowing  frt)m  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain.  Winds  blowing  from  the  northwest  or  southwest,  or  from  directions  between 
tho«e  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  November,  winds  blowing  from  the  south  or  east,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  northwest  or  southwest,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  December,  winds  blowing  from  the  southeast  or  northeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likelV  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  northwest  or  southwest,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  loUowed  by  rain. 

UPPER  MISSISSIPPI  VALLEY. 

(The  Upper  Misaiasippi  Valley  includes  the  belt  of  country,  about  two  hundred  miles  broad,  from  Saint 

Paul  to  Cairo.) 

During  the  month  of  January,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow.  « 

During  the  month  of  February,  winds  blowing  from  the  south  or  east,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain  or  snow.  Winds  hlowing  from  the  northwest  or  southwest,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  March,  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those 
points,  are  found  to  be  the  wmds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  April,  winds  blowing  from  the  south-southeast  or  east-north- 
east, or  from  directions  between  those  points,  are  found  to  be  the  winds  most  likely 
to  be  followed  by  rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed 
by  rain  or  snow. 

*  During  the  month  of  May,  winds  blowing  from  the  south  or  east,  or  from  directions 
between  those  points,  are  ^ound  to  be  the  winds  most  likely  to  be  followed  by  rioiin. 
Winds  blowing  from  the  north  or  west,  or  from  directions  between  those  points,  are 
found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  June,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those 
points^  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  July,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  August,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  September,  winds  blowing  from  the  south-southwest  or  east- 
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southeast,  or  from  directions  between  those  points,  are  found ,  to  be  th^  winds  most 
likely  to  be  followed  by  rain.  Winds  blowing  from  the  east  or  north,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  October,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

Dming  the  month  of  November  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  foUowed  by  rain 
or  snow.  Winds  blowing  from  the  northeast  or  northwest,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  December,  winds  blowing  from  the  south  or  east,  or  frvm  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Winds  blowing  frt)m  the  north  or  west,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

MISSOURI  VALLEY. 

(The  Missouri  Valley  includes  a  belt  of  country  200  miles  broad,  from  Fort  S:illy  to  Saint  Charles,  Mo.) 

During  the  month  of  January,  winds  blowing  from  the  northeast  or  northwest,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  west  or  south,  or  from  directions  be- 
tween those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  mouth  of  February,  winds  blowing  from  the  east  or  north,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  show.  Winds  blowing  from  the  west  or  south,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  March,  winds  blowing  from  the  south  or  east,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain  or 
snow.  Winds  blowing  from  the  west  or  south,  or  from  directions  between  those  points, 
are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  April,  winds  blowing  from  the  south  or  east,  or  frt>m  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain  or 
snow.  Winds  blowing  from  the  northwest  or  southwest,  or  from  directions  betweeu 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  May,  winds  blo^ving  from  the  south  or  east,  or  from  directions 
betweeu  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  northwest  or  southwest,  or  frt)m  directions  between  those 
points^  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

Dunng  the  month  of  June,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  theA^^inds  most  likely  to  be  followed  by 
rain.  Winds  blowing  from  the  northwest  or  southwest,  or  from  directions  betweeu 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followecl  by  rain. 

During  the  month  of  July,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  betw^een  those  points,  are  found  to  be  the  wiuds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  north-northwest  or  south-southwest,  or  frt)m  direc- 
tions between  those  points,  are  found  to  be  the  winds  least  likely  to  be  follow^ed  by  rain. 

During  the  month  of  August,  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain.  Winds  blowing  from  the  northwest  or  southwest,  or  from  directions  betweeu 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

Dunng  the  month  of  September,  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  w^nds  most  likely. to  be  followed  by 
rain.  Winds  blowing  from  the  northwest  or  southwest,  or  from  directions  betweeu 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 
^  Dunng  the  month  of  October,  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  oe  followed  by 
rain  or  snow.  Winds  blowing  from  the  northwest  or  southwest,  or  from  directions 
between  those  points^  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  November,  winds  blowing  from  the  northeast  or  northwest,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  west  or  south,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  December^  winds  blowing  from  the  northeast  or  northwest,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  west  or  south  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 
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MIDDLE   PACIFIC  SECTION. 

» 

During  the  moDtli  of  January,  winds  blowing  firom  the  southwest  or  southeast,  or 
from  directions  between  tliose  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  east  or  north,  or  from  directions  be- 
tween those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  February,  winds  blowing  from  the  southwest  or  southeast,  or 
tcojn  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  i*ain  or  snow.  Winds  blowing  from  the  east  or  north,  or  from  directions  be- 
tween those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  March,  winds  blowing  from  the  southwest  or  southeast,  or  fit)m 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain  or  snow.  Winds  blowing  from  the  east  or  north,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

Daring  the  month  of  April,  winds  blowing  from  the  west  or  south,  or  from  direc- 
tions between  those  pointe,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain.  Winds  blowing  fix)m  the  east  or  north,  or  from  directions  between  those  points, 
are  found  to  be  the  winds  least  likely  to  be  followed  by  rain.    ^ 

During  the  month  of  May,  winds  blowing  from  the  west  or  south,  or  fi^ra  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  fit)m  the  northeast  or  northwest,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  June,  winds  blowing  from  the  west-southwest  or  south-south- 
east, or  from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to 
be  followed  by  rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

Dunne  the  month  of  July,  winds  blowing  from  the  west-southwest  or  south-south- 
east, or  from  direetions  between  those  points,  are  found  to  be  the  winds  most  likely  to 
be  followed  by  rain.  Winds  blowing  fix)m  the  east-southet  st  or  north-northeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed 
bv  rain. 

During  the  month  of  August,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  northeast  or  northwest,  or  from  directions  be- 
tween those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  September,  winds  blowing  from  the  west  or  south,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between  those 
points^  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  October,, winds  blowing  from  the  southwest  or  southeast,  or 
fix>m  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  east  or  north,  or  from  directions  be- 
tween those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  November,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  east  or  north,  or  from  directions  be- 
tween those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  December,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blo\^'ing  from  the  east  or  north,  or  from  directions  be- 
tween tnose  iwints,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

NORTHEASTERN  ROCKY  MOUNTAIN  SLOPE. 

During  the  month  of  January,  winds  blowing  from  the  north-northeast  or  west- 
northwest,  or  from  directions  between  those  pomts,  are  found  to  be  the  winds  most 
likely  to  be  followed  by  rain  or  snow.  Winds  blowing  from  the  south -southeast  or 
east-northeast,  or  from  directions  between  those  points,  are  found  to  be  the  winds 
least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  February,  winds  blowing  from  the  east  or  north,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Winds  blowing  from  the  west-northwest  or  south-southwest,  or  from 
directions  between  those  points,  ai*e  found  to  be  the  winds  least  likely  to  be  foUovred 
by  rain  or  snow. 

During  the  month  of  March,  winds  blowing  from  the  northeast  or  northwest,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
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by  ruin  or  snow.     Winds  blowing  from  tbe  west  or  south,  or  from  directions  l)ctween 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  April,  winds  blowing  from  the  northeast  or  northwest,  or  jfrom 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  irom  the  northwest  or  southwest,  or  from  directions  between 
those  point«,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  May,  winds  blowing  from  the  south  or  east,  or  from  directioiLS 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followe<l  by  rain. 
Winds  blowing  trom  the  northwest  or  southwest,  or  from  directiouB  between  those 
points,  are  fouiid  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  June,  winds  blowing  from  the  south  or  east,  or  firom  directions 
l>etween  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  northwest  or  southwest,  or  firom  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  July,  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  foUowed  by 
rain.  Winds  blowing  from  the  west-uorlhwest  or  south-southwest,  or  from  directions 
betw^eeu  those  points,  ai'e  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  August,  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  foUowed  by 
rain.  Winds  blowing  from  the  north-northwest  or  west-southwest, or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  mouth  of  September,  winds  blowing  from  the  soutb-soatheast  or  east* 
northeast,  or  from  directions  between  those  points,  are  found  to  be  the  winds  most 
likely  to  be  followed  by  rain.  Winds  blowing  from  the  north-north we«t  or  south- 
southwest,  or  from  directions  between  those  points,  are  found  to  be  the  winds  least 
likely  to  be  followed  by  rain. 

During  the  mouth  of  October,  winds  blowing  from  the  north-northeast  or  wesfc- 
'Sorthwest,  or  from  drrectious  between  those  poiuta,  are  found  to  be  the  winds  most 
likely  to  be  followed  by  rain  or  snow.  Winds  blowing  fi:om  the  south  or  east,  or  from 
•directions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed 
by  rain  or  snow. 

During  the  month  of  November,  winds  blowing  from  the  north  or  west,'  or  from  di- 
rections between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain  or  snow.  Winds  blowing  from  the  south  or  ea»t,  or  from  directions  between 
those  points,  are  foiwd  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  December,  winds  blowing  from  the  northeast  or  northwest,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  south-southwest  or  east^southeast, 
or  from  directions  between  those  points,  are  foond  to  be  the  winds  least  likely  to  be 
-followed  by  rain  or  snow. 

NORTHERN  PACIFIC  SECTION. 

During  the  month  of  January,  winds  blowing  from  the  south  or  oast,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Winds  blowing  from  the  northeast  or  northwest,  or  from  directions  be- 
tween those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  lain  or 
•  snow. 

During  the  month  of  February,  winds  blowing  from  the  southwest  or  southeast,  or 
ifrom  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  itol- 
lowed  by  rain  or  snow.  Winds  blowing  from  the  north-northeast  or  west-northwest, 
or  from  directions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be 
followed  by  rain  or  snow^. 

During  the  month  of  March,  winds  blowing  from  the  southwest  or  sout-heast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  east  or  north,  or  from  directions  be- 
tween those  x>oints,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  April,  winds  blowing  from  the  southwest  or  southeast,  or  firom 
directions  l>etween  those  points,  are  found  to  be  the  winds  most  likely  to  bo  followed 
by  rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between  tho^e 
points,  are  found  to  be  the  winds  least  likely  to  l>e  followed  by  rain. 

During  the  month  of  May^  winds  blowing  trom  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  east-southeast  or  north-northeast,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  June,  winds  blowing  from  the  west-southwest  or  south-southeast, 
or  from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be 
followed  by  rain.  Winds  blowing  from  the  southeast  or  northeast,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  lollowed  by  rain. 
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Dniing  the  month  of  July,  winds  blowing  from  the  west-southwest  or  south -south- 
east, or  m>ui  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to 
be  followed  by  rain.  Winds  blowing  nrom  the  east-northeast  or  north-northwest,  or 
from  directions  between  those  points,  ai'e  found  to  be  the  winds  least  likely  to  be  fol- 
lowed by  rain. 

During  the  month  of  Angust,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  southeast  or  northeast,  or  from  directions  be- 
tween those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  September,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  tnose  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  W^inds  blowing  from  the  east  or  north,  or  from  directions  between  those 
points^  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  October,  winds  blowing  from  the  west-southwest  or  south- 
southeast,  or  from  directions  between  those  points,  are  found  to  be  the  winds  most 
Ukely  to  be  followed  by  rain  or  snow.  W^inds  blowing  from  the  southeast  or  northeast, 
or  from  directions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be 
folio wt'd  by  rain  or  snow. 

During  the  month  of  November,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  |>oints,  are  found  to  be  tho  wiucU  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  east  or  north,  or  from  directions  be- 
tween those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

^  During  the  month  of  December,  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  bo  followed  by 
rain  or  snow.  Winds  blowing  from  the  northeast  or  northwest,  or  from  directions  be- 
tween those  points,  are  found  to  bo  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

SOUTHERN   PACIFIC  SECTIOX. 

During  the  month  of  January,  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  l)e  followed  by 
rain  or  snow.  W^indi  blowing  from  the  northeast  or  northwest,  or  fn)m  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  February,  winds  blowing  from  the  west  or  south,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Wimls  blowing  from  the  northeast  or  northwest,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  March,  winds  blowing  from  the  northwest  or  southwest,  or 
from  directions  Ijetween  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  southeast  or  northeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed 
by  rain  or  snow. 

'During  the  month  of  April,  winds  blowing  from  the  west  or  south,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain.  Winds  blowing  from  the  northeast  or  northwest,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  May,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  x)oints,  are  foimd  to  be  the  winds  most  likelj'  to  be  followed 
by  rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between  those 
points^  are  found  to  be  the  winds  least  likely  to  be  followed  l>y  rain. 

During  the  month  of  June,  winds  blowing  frx)ni  the  northwest  or  southwest,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between  those 
points,  are  found  to  be  the  win<ls  least  likely  to  be  followed  by  rain. 

During  the  month  of  July,  winds  blowing  from  the  east  or  north,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  north-northwest  or  west-southwest,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  August,  winds  blowing  from  tho  northwest  or  southwest,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  bo  fol- 
lowed by  rain.  Winds  blowing  from  tho  south  or  east,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followeil  by  rain. 

During  the  month  of  September,  winds  blowing  from  the  northeast  or  northwest,  or 
from  directions  Ix^tween  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  southwest  or  southeast,  or  from  dii*ertious 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  mouth  of  October,  win'ds  blowing  from  the  west  or  south,  or  from  direc- 
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tions  between  those  points,  arc  fonnd  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Winds  blowing  from  the  sonth-sontheast  or  north-northeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed 
by  rain  or  snow. 

During  the  month  of  November,  winds  blowing  from  the  west  or  sonth,  or  finom 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain  or  snow.  Winds  blowing  from  the  east  or  north,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  lea^t  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  December,  winds  blowing  from  the  south-southeast  or  north- 
northeast,  or  from  directions  between  those  point-s,  are  found  to  be  the  winds  most 
likely  to  be  followed  by  rain  oi'  snow.  Winds  blowing  from  the  north  or  west,  or 
from  directions  between  those  i^iuts,  are  found  to  be  the  A^inds  least  likely  to  be  fol- 
lowed by  rain  or  snow. 

MIDDLE  EASTEltX  ROCKY  MOUNTAIN   PLATEAU. 

During  the  month  of  January,  winds  blowing  from  the  west -northwest,  or  sontli- 
Bouthwest,  or  from  directions  between  those  points,  are  found  to  be  the  winds  most 
likely  to  be  followed  by  rain  or  snow.  W' inds  blowing  from  the  east  or  north,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed 
by  rain  or  snow. 

During  the  month  of  Februarj^,  winds  blowing  from  the  west-northwest,  or  south- 
southwest,  or  from  directions  between  those  points,  are  found  to  be  the  winds  most 
likely  to  1x5  followed  by  rain  or  snow.  Winds  blowing  from  the<east  or  north,  or  from 
directions  between  those  x>oints,  are  foimd  to  be  the  winds  least  likely  to  be  followed 
by  rain  or  snow. 

During  the  month  of  March,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain  or  snow.  Winds  blowing  from  the  southeast  or  northeast,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  mopth  of  April,  winds  blowing  from  the  castor  north,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  northwest  or  southwest,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed,  by  rain. 

During  the  month  of  May,  winds  blowing  from  the  west  or  south,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  northeast  or  northwest,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  June,  winds  blowing  from  the  east  or  north,  or  from  directions 
between  those  points,  are  found  to  bo  tlio  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  northwest  or  southwest,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  July,  winds  blowing  from  the  northeast  or  northwest,  or  from 
directions  between  tho.se  points,  are  found  to  bo  the  winds  most  likely  to  be  followed 
by  rain.  W^inds  blowing  from  the  northwest  or  southwest,  or  from  directions  be- 
tween those  points,  are  tound  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  August,  winds  blowing  from  tlie  east  or  north,  or  from  direc- 
tions between  those  ])oints,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain.  Winds  blowing  from  the  west  or  south,  or  from  directions  between  tl^ose  points, 
are  fonnd  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  September,  winds  blowingfrom  the  northwest  or  southwest, 
or  from  directions  between  those  points,  are  found  to  be  the  win<ls  most  likely  to  l)e 
followed  by  rain.  Winds  blowing  from  the  vsouth  or  east,  or  from  directions  between 
tliose  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  October,  winds  blowing  from  the  north  or  west,  or  from  di- 
rections between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain  or  snow.  Winds  blowing  from  the  west  or  south,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  lea.st  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  November,  winds  blowing  from  the  northeast  or  northwest,  or 
from  directions  l>etween  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  south  or  east,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
enow. 

During  the  month  of  December,  winds  blowing  from  the  northeast  or  northwest,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  west  or  south,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 
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SOUTHEASTKRX  ROCKY  MOUNTAIN  SLOPE. 

During  the  month  of  January^  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those 
points,  are  fonnd  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  February',  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  March,  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  April,  winds  blowing  fi*om  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likelj-  to  be  followed  by  rain. 

During  the  month  of  May,  winds  blowing  from  the  south  or  east,  or  from  directions 
between  those  points,  are  /ound  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  north-noitheast  or  west-north we«t,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  June,  winds  blowing  from  the  south  or  east,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  north-northwest  or  west-southwest,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

Ditring  the  month  of  July,  winds  blowing  from  the  south  or  east,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  northwest  or  southwest,  or  from  directions  between  those 
]K)int«,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  August,  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those  points, 
are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

'  During  the  mouth  of  September,  winds  blowing  from  the  southeast  or  northeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  northwest  or  southwest,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  October,  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  m<)8t  likely  to  be  followed  by 
rain  or  snow.  Winds  blowing  from  the  northwest  or  southwest,  or  from  directions 
between  those  points,  are  foun<l  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

Diiring  the  month  of  NovemV)er,  winds  blowing  from  the  southeast  or  northeast,  or 
from  directions  l)etween  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  fi-mn  the  northwest  or  southwest,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed 
by  rain  or  snow. 

During  the  month  of  December,  winds  blowing  from  the  south  or  east,  or  from 
directi<ms  between  those  points,  are  li^und  to  be  the  winds  most  likely  to  be  followed 
by  rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

MIDDLE    ROCKY    MOUNTAIN    PLATEAU. 

During  the  month  of  January,  winds  blowing  from  the  southwest  or  southeast,,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  east  or  north,  or  from  directions  be- 
tween those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  February,  winds  blowing  from  the  west  or  south,  or  from  di- 
rections between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  March,  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely,  to  be  followed 
by  rain  or  snow.  Winds  blowing  from  the  east  or  north,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  April,  winds  blowing  from  the  south  or  east,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
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Winds  blowing  from  the  northwest  or  southwest,  or  from  directions  between  tboee. 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  May,  winds  blowing  from  the  northwest  or  southwest,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  east-southeast,  or  north-northeast,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by 
rain. 

During  the  mpnth  of  June,  winds  blowing  frx)m  the  southeast  or  northeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  foUowed 
by  rain.  Winds  blowing  from  the  west  or  south,  or  fr^m  directions  between  those 
two  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  mouth  of  July,  winds  blowing  from  the  north  or  west,  or  fi^m  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain.  Winds  blowing  from  the  east  or  nortli,  or  from  directions  between  those  points, 
are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  August,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  iJetween 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  September,  winds  blowing  from  the  southwest  or  southeast, 
or  from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be 
followed  by  rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  October,  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  points^  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Winds  blowing  from  the  northwest  or  southwest,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  ridn  or 
snow. 

During  the  month  of  November,  winds  blowing  from  the  west  or  south,  or  from  di- 
rections between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Winds  blowing  from  the  northeast  or  northwest,  or  from  directions  be- 
tween those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  December,  winds  blowing  from  the  northwest  or  southwest,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  northeast  or  northwest,  or  from  di- 
rections between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by 
rain  or  snow. 

SOUTHERN  ROCKY  MOUNTAIN  PL-\TEAU. 

During  the  month  of  January,  winds  blowing  from  the  north  or  west,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Winds  blowing  from  the  south  or  eiist,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  February,  wiudg^^blowin^  from  the  west  or  south,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain 
or  snow.  Winds  blowing  from  the  eas\ -southeast  or  north-northeast-,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  lollowed  by  rain  or 
snow. 

During  the  month  of  March,  winds  blowing  from  the  northwest  or  southwest,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  east  or  north,  or  ftoni  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain 
or  snow. 

During  the  month  of  April,  winds  blowing  from  the  we«t  or  south,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between  those  points, 
are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  mouth  of  May,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  ea«t  or  north,  or  from  directions  betrween  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  June,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  north-noitheast  or  west-northwest,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed 
by  rain. 

During  the  month  of  July,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  niin.  Winds  blowing  from  the  nortli  or  west,  or  from  diret^tions  between  those 
l)oints,  are  found  to  be  tlie  winds  least  Likely  to  be  followed  by  rain. 
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Daring  the  month  of  August,  winds  blowing  firom  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  northeast  or  northwest,  or  from  directions 
between  fhose  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

Daring  the  month  of  September,  winds  blowing  from  the  southwest^  pr  southeast, 
or  from  mrections  between  those  points,  are  found  to  be  the  winds  most  likely  to  be 
foUowed  by  rain.  Winds  blowing  &om  the  northeast  or  northwest,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by 
lain. 

Daring  the  month  of  October,  winds  blowing  from  the  southwest  or  southeast,  or 
firom  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.    Winds  blowing  from  the  east  or  north,  or  from  directiona^ 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  November,  winds  blowing  from  the  south  or  east,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain  or  snow.  Winds  blowing  from  the  north-northwest,  or  west-southwest,  or 
firom  directions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be  fol- 
lowed by  rain  or  snow. 

During  the  month  of  December,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  east-northeast,  or  north-northwest, 
or  from  directions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be 
followed  by  rain  or  snow. 

NORTHERN  ROCKY  MOUNTAIN  PLATEAU. 

During  the  month  of  January,  winds  blowing  fix)m  the  west-southwest  or  south- 
southeast,  or  from  directions  between  those  points,  are  found  to  be  the  winds  most 
likely  to  be  followed  by  rain  or  snow.  Winds  blowing  from  the  northeast  or  north- 
west, or  from  directions  between  those  points,  are  found  to  be  the  winds  least  likely  to 
be  followed  by  rain  or  snow. 

Daring  the  month  of  February,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.    Winds  blowing  from  the  north-northeast  or  west-northwest, 
or  from  directions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be 
'  followed  by  rain  or  snow. 

Daring  the  month  of  March,  winds  blowing  from  the  west  or  south,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Winds  blowing  from  the  southeast  or  northeast,  or  from  directions  be- 
tween those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  April,  winds  blowing  from  the  west  or  south,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  northeast  or  northwest,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

Daring  the  month  of  May,  winds  blowing  from  the  northwest  or  southwest,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  south  or  east,  or  from  directions  between  those- 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  June,  winds  blowing  from  the  northwest  or  southwest,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  foUowed 
by  rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  July,  winds  blowing  from  the  northwest  or  southwest,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  August,  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  Sie  winds  most  likely  to  be  followed  by 
rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those  points, 
are  found  to  be  the  -N^inds  least  likely  to  be  followed  by  rain. 

During  the  month  of  September,  winds  blowing  from  the  northwest  or  southwest, 
or  from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be 
followed  by  rain.  Winds  blowing  from  the  south  or  east,  or  from  directions  between 
those  points,  are  foimd  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  October,  winds  blowing  fifom  the  west  or  south,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  of  snow.    Winds  blowing  from  the  southeast  or  northeast,  or  from  directions  be- 
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tween  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  November,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  ifol- 
lowed  by  rain  or  snow.  Winds  blowing  from  the  east-northeast  or  north-northwest,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be  fol- 
lowed by  rain  or  snow. 

During  the  month  of  December,  winds  blowing  from  the  west-southwest  or  south- 
southeast,  or  from  directions  between  those  points,  are  found  to  be  the  winds  most 
likely  to  be  followed  by  rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from 
directions  between  those  points,  are  found  to  be  the  wind*  least  likely  to  be  followed 
by  rain  or  snow. 

RIO  GRANDE  VALLEY. 

During  the  month  of  January,  winds  blowing  from  the  east  or  north,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Winds  blowing  from  the  west  or  south,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  February,  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  .likely  to  be  followed  by 
rain  or  snow.  Winds  blowing  from  the  northwest  or  southwest,  or  frx)m  directions  be- 
tween those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  March,  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Winds  blowing  from  the  northwest  or  southwest,  or  from  directions  be- 
tween those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  April,  winds  blowing  from  the  south  or  east,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  north  or  west,  or  from  directions  between  those  points,  are 
found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  -^he  month  of  May,  winds  blowing  from  the  south-southeast  or  east-north- 
east, or  from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to 
be  followed  by  rain.  Winds  blowing  from  the  northwest  or  southwest,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by 
rain. 

During  the  month  of  June,  winds  blowing  from  the  south  or  east,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  northwest  or  southwest,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  July,  winds  blowing  from  the  south  or  east,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  northwest  or  southwest,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  August,  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  north  or  west,  or  from  directions  between  those  x)oiute,  are 
found  to  be  the  ^vinds  Jeast  likely  to  be  followed  by  rain. 

During  the  month  of  September,  winds  blowing  from  the  southeast  or  northeast,  or 
from  directions  between  those  points,  are  found  to  be  tjie  winds  most  likely  to  be  ifol- 
lowed  by  rain.  Winds  blowing  from  the  northwest  or  south,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  lea«t  likely  to  be  followed  by  rain. 

During  the  month  of  October,  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Winds  blowing  from  the  west  or  south,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  November,  winds  blowing  from  the  southeast  or  northeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  west-northwest  or  8outh-sonthweat> 
or  from  directions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be 
followed  by  rain  or  snow. 

During  the  month  of  December,  winds  blowing  from  the  southf  ast  or  northeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  northwest  or  southwest,  or  from  di- 
rections between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by 
rain  or  snow. 
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Paper  41. 

Lint  of  lake  disasters  dunng  the  year  ending  June  30,  187d. 

July,  1877. 

1. — Schooner  Garibaldi  stnick  bottom  ami  sunk  at  mouth  of  Pike  Creek;  Lake  Saint 
Clair;  raised. 

Scow  Grand  Army  cap8ize<l  and  sunk  near  Kelley's  Inland,  Lake  Erie. 

Barge  Wm.  Vannatta  water-log^etl  off  Charity  Islands. 

Scow  lasco  lost  her  jihboom  on  Lake  Erie. 

Schooner  H.  D.  Root  sprung  a  leak  and  was  run  ashore  at  Tremont,  Ohio. 
3. — Tug  Burton  ran  into  and  damaged  schooner  Josephine  off  Chicago. 

Barge  Dart  destroyed  by  fire  at  Sandwich. 
4. — Schooners  Peerless  and  Folger  damaged  by  collision  on  Lake  Ontario  off  Oswego. 
5. — Schooner  David  Vance  damaged  the  schooner  Great  West  by  collision  at  Chicago. 
6. — Tug  Starke  Brothers  ran  into  and  damaged  the  scow  Sea  Star  at  Milwaukee. 

Schooners  P.  S.  Marsh  and  Jason  Parker  lost  portions  of  their  canvas  in  squalls 
on  Lake  Michigan. 
7. — ^Propeller  Empire  State  disabled  by  a  break  in  her  machinery  on  Lake  Huron. 

Steamer  City  of  Toronto  broke  her  shaft  on  Lake  Ontario. 

Schooner  Portland  lost  her  jihboom  by  collisioh  with  propeller  B.  W.  Blanchard 
at  Chicago. 

Bark  A.  P.  Nichols  and  schooner  Ostrich  lost  portions  of  their  rigging  in  squalls 
on  Lake  Michigan. 

Steamer  Milton  D.  Ward  damaged  by  collision  with  a  raft  on  Saint  Clair  River. 

Schooner  Ellen  Spry  wjis  towed  into  and  damaged  the  propeller  City  of  Duluth 
at  Chicago. 
8. — Scow  Nellie  Church  lost  her  staysail  and  small  boat  in  a  squall  on  Lake  Michigan. 

Herbert  Hammond,  a  sailor  on  barge  Banner,  lost  overboard  and  drowned  in  Lake 
Huron. 
9. — Propeller  Vanderbilt  ran  into  and  damaged  propeller  Alpena  at  Chicago. 
10. — Schooner  James  Couch  ashore  in  the  straits;  released. 

Steam-barge  S.  S.  Ellsworth  destroyed  by  tire  at  Stony  Island. 

Schooner  B.  Parsons  lost  her  jihboom  by  being  towed  into  an  elevator  at  Chicago. 
1. — Schooner  Katie  Brainanl  dismasted  by  collision  on  Maumee  Bay,  Lake  Erie. 
.2. — Barge  Wenona  and  schooner  Tom  Paine  damaged  by  collision  at  Chicago. 

Scow  D.  R.  Holt  and  schooner  J.  V.  Jones  damaged  by  collision  on  Lake  Michigan. 

Schooner  Otter  damage^l  by  collision  with  a  bridge  at  Chicago. 

Schooner  Victor  towwl  to  Garden  Island  in  a  leaky  condition. 
.3. — Schooner  Mary  G.  Lamed  ashore  near  Sandusky,  Lake  Eric. 
.4. — Pleasure  steamers  D  wight  Cutler  and  Centennial  damaged  by  fire  at  Grand  Haven, 
Mich. 

Bark  Two  Fannies  had  her  rigging  damaged  by  a  squall  on  Green  Bay. 
.6. — Schooner  Speedwell  damaged  by  collision  with  steamer  Magnet  at  Oswego. 

Schooner  Peoria  lost  her  juiboom  bv  collision  at  Chicago. 
18. — Tug  J.  P.  Clark  lost  her  smokestack  by  collision  on  Lake  Huron. 

Tng  J.  L.  Higgie  damaged  by  collision  at  Chicago. 
[9. — Schooner  Portland  had  Tier  mainmast  destroyed  by  lightning  on  Lake  Huron. 
51. — Schooner  City  of  Toledo  damaged  by  collision  with  schooner  Moonlight  on  Lako 

Michigan. 
S. — Schooners  C.  H.  Hackley,  Albatross,  and  Willie  Loutil  arrived  at  Chicago  with 
damaged  rigging. 

Scow  William  Bates  and  schooner  MjTtle  damaged  bj-  collision  in  river  at  Chicago 
U. — Schooners  Porter  and  Alleghany  damaged  by  collision  at  Chicago. 
i6. — Tug  Mystic  sprung  a  leak  and  sunk  at  Windsor.  • 

27. — Tug  Parker  and  schooner  Ostrich  damaged  by  collision  at  Chicago. 
30. — Steamer  Ivanhoe  destroyed  bv  tire  at  Houghton,  Mich. 

Steamer  Evening  Star  broke  lier  connecting-rod  at  Detroit. 

Steamers  Fortune  and  Hope  damaged  by  collision  at  Detroit. 

August,  1877. 

1. — Schooner  ^tna  damaged  by  collision  with  a  bridge  at  Chicago. 
Tug  A.  B.  Ward  broke  her  crank-pin  at  Chicago. 
Schooner  Mary  Collins  damaged  by  collision  at  Chicago. 
2. — Steam-barge  Favorite  ran  into  and  sunk  the  schocmer  Grace  A.  Shannon,  on  Lake 
Michigan,  near  Milwaukee.    A  young  son  of  A.  L.  Graham  went  down  with 
schooner  Grace  A.  Shannon. 
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2.— Schooner  Pauline  and  propeller  Montgomery  damaged  by  collision  at  Chicaeo. 
Scow  Kittie  damaged  and  sprung  a  leak  by  striking  the  dock  at  Marblehead. 
John  Powers,  sailor  on  schooner  Golden  Harvest,  drowned  at  Grand  Haven, 

Mich. 
Henry  McAllister  lost  ovetboard  from  barge  M.  B.  Spaulding  and  drowned  in  Lake 

Erie. 
3. — Schooner  R.  C.  Crawford  sprung  a  leak  on  Lake  Erie. 

Scow  Mountain  Maid  capsized  and  sank  at  mouth  of  Black  River. 
Tug  McClellan  lost  her  wheel  in  river  at  Chicago. 
4. — Scow  Kitty  capsized  by  a  squall  on  Lake  Erie. 

5. — Schooners  Mystic  Star  and  E.  P.  Doer  damaged  by  collision  in  the  harbor  at 
Oswego. 
Schooner  Julia  Millard  sprung  a  leak  on  Lake  Erie. 
6. — Schooner  Lillie  Parsons  sunk  in  Saint  Lawrence  River. 
7. — Schooner  E.  J.  Peters  sprung  a  leak  and  water-logged  on  Lake  Ontario, 
8. — Schooner  J.  G.  Worts  ran  ashore  on  Pigeon  Island,  Lake  Ontario ;  released. 
9. — Schooner  Geo.  B.  Sloan  struck  a  rock  and  sunk  in  Welland  Canal  j  raised. 
Schooner  Unadilla  ashore  in  the  straits  ;  released. 
Fireman  named  Monahan  drowned  from  a  tu^  at  Alpena. 
10. — Schooners  Higgie  and  Jones  damaged  by  colhsiou  with  a  bridge  at  Chicago. 

Steamer  Clinton  disabled  in  her  machinery  on  Lake  Huron. 
•11. — Schooner  Kearsarge  damaged  by  collision  with  schooner  Kingfisher  at  Chicago. 
Schooner  Arcturus  lost  her  foretopmast  on  Lake  Michigan. 
Tug  American  Eagle  and  schooner  J.  N.  Foster  damaged  by  collision  at  Chicago. 
12. — Schooner  Josejdi  Paige  lost  her  jibtopsail  in  a  squall  on  Lake  Michigan. 

Schooners  J.  G.  Masten  and  Maria  Martin  damaged  by  collision  in  Detroit  RiTer. 
13. — Schooner  Saint  Andrews  lost  some  of  her  canvas  and  rigging  on  Lake  Michigan, 
oif  Chicago. 
William  Ryan,  sailor  on  propeller  Champlain,  fell  overboard  and  was  drowned 

off  Chicago. 
Schooner  Samuel  L.  Mather  sunk  by  collision  with  schooner  Mary  Copley,  near 

Fox  Islands,  Lake  Michigan. 
Schooner  Marj'  Copley  badly  damaged  by  collision  with  schooner  Mather  on  Lake 

Michigan. 
Tug  Kate  Williams  ran  into  and  sunk  the  schooner  Mary  Garret  in  the  Saint  Clair 

Flats  Canal. 
Tug  Kate  Williams  damaged  by  collision  at  Detroit. 
14. — Schooner  Minnie  Corlett  badly  damaged  and  lost  portion  of  her  deck-load  by 
striking  the  pier  at  Michigan  City. 
Bark  Lottie  Wolf  jmt  into  Chicago  leaking. 
Schooner  C.  Harrison  missed  the  piers  during  a  gale  and  run  ashore  at  Miclii- 

gan  City  J  released. 
Schooners  Lucerne  and  Magara  and  tug  American  Eagle  damaged  in  rigging,  and 
schooner  L.  B.  Shei)ard  and  tug  L.  13.  Johnson  .sprung  leaks,  in  a  gale  at  head 
of  Lake  Michigan. 
Schooner  B.  F.  Wade  damaged  by  collision  with  a  bridge  at  Chicago. 
15. — Tug  Saint  Mary  sprung  a  leak  and  sunk  at  Milwaukee. 

Propeller  Empire  State  damaged  by  collision  with  schooners  Winslow  and  Nevada 

at  Buffalo. 
Schooner  Ostrich  ashore  in  the  straits ;  released. 
R.  W.  Haskins,  mate  of  schooner  Sherwood,  fell  overboard  and  was  drowned  in 

Lake  Ontario. 
Tliomas  Brady,  sailor  on  schooner  Hattie  Johnson,  fell  overboard  and  was  drowned 

at  Buffalo.  . 

David  Petersville  fell  overboard  from  steamer  Flora  and  was  drowned  in  Lake  Erie. 
16. — Schooner  Kingfisher  and  propeller  Alaska  damaged  by  collision  with  bridges  at 

Chicago. 
17.^ — ^Propeller  City  of  Madison  destroyed  by  fire  on  Lake  l^lichigan. 

Schooner  Luinina  destroved  by  fire  at  Brighton. 
18. — Propeller  Buckeye  disabled  in  her  niachineiy  on  Lake  Michigan. 

William  Anderson,  sailor  on  schooner  Champion,  fell  from  aloft  and  was  killed. 
19. — Tugs  Bob  Anderson  and  L.  L.  Lyon  damaged  by  fire  at  Windsor,  Ont, 

Propeller  Eighth  Ohio  destroyed"  by  fire  at  Windsor,  Ont. 
20. — Schooner  Silver  Crest  foundered  and  sunk  during  a  gale  on  Lake  Huron. 
21. — Bark  Great  West  damaged  by  lightning  and  a  squall  at  Oconto,  Lake  Michigan. 
22. — ^Schooner  D.  A.  Wells  lost  her  mainmast  and  maingaffon  Lake  Michigan,  ottPort 

Washington. 
23. — Schooner  C.  North  sprung  a  leak  on  Lake  Michigan. 

Schooner  Alrina  damaged  by  a  squall  on  Lake  Saint  Clair. 
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"24  — Schooner  Bolivia  struck  bottom  and  sunk  at  mouth  of  Sand  Beach  Harbor  of 
Refuge,  Lake  Huron ;  raised. 
Schooner  P.  S.  Marsh  lost  a  jwrtion  of  her  canva«  in  a  squall  on  Lake  Huron. 
Schooner  Sophia  J.  Luff  ran  into  and  damaged  the  bark  Lewis  Day  at  Chicago. 
Tug  C.  W.  Parker  and  the  schooners  Hattie  Wells,  and  Gracio  M.  Tiler  damaged 

by  collision  at  Chicago. 
Propeller  Atlantic  went  ashore  during  a  fog  on  Lake  Superior. 
Tug  Mary  E.  Perew  sprung  a  leak  at  Buffalo. 
^. — Schooner  Hippogriffe  damaged  by  collision  with  tug  Prince  Alfred  on  Lake  Huron. 
Frederick  Brandon,  sailor  on  steam-barge  T.  W.  Snook,  knocked  overboard  and 

drowned  at  Maiden. 
Schooner  Correspondent  sprung  a  leak  on  Lake  Ontario. 
26. — Propeller  R.  C.  Brittain  struck  a  log  and  broke  her  wheel  in  Kalamazoo  River. 

Schooner  Magnolia  sprung  a  bad  leak  on  Lake  Michigan. 
27. — Schooner  Brightie  lost  her  foretopmast  by  lightning  at  Milwaukee. 
29. — Schooner  Helvetia  damaged  by  collision  with  schooner  Guido  Ptister  at  Chicago. 
Schooners  Nellie  Gardner  and  Elma  damaged  by  collision  at  Bay  Cit^^ 
Schooner  Evening  Star  towed  into  Goderich  in  a  waterlogged  condition. 
^. — Schooner  Barbarian  sprung  a  bad  leak  on  Lake  Michigan. 

Schooner  Racine  lost  some  of  her  rigging  in  a  squall  on  Lake  Michigan. 
Schooner  Bertie  Calkins  lost  some  of  ner  canvas  in  a  squall  on  Lake  Michigan. 
Schooner  Josephine  sprung  a  leak  and  waterlogged  on  Lake  Michigan.     Entire 
cargo  jettisoned.     Loss,  $5,000. 
31. — ^A  deck-hand  on  steamer  Bertschy  fell  overboard  at  Cleveland  and  was  drowned. 
Tug  Goodenow  was  struck  by  a  squall  at  Port  Huron  and  was  driven  into  a  ferry- 
boat, severely  damaging  the  latter. 
Propeller  Peerless  disabled  by  a  break  in  her  machinery  on  Lake  Michigan. 
Schooner  Mary  Collins  dismasted  on  Lake  Michigan. 

Schooner  Snow  Bird  went  ashore  during  a  sfiualf  on  Fish  Point,  Lake  Ontario. 
Scow  Royce  capsized  off  Ottawa  City. 

Schooner  Maggie  lost  her  mainsail  in  a  squall  ou»Lakc  Huron. 
Schooners  E.  P.  Door,  Florida,  and  Grace  Whitney  lost  i>ortion8  of  their  canvas  in 
a  squall  on  Lake  Erie. 

September,  1877. 

1. — Scow  Monitor  and  schooner  San  Jacinto  put  into  Manitowoc  in  damaged  condition 

Propeller  Argyle  struck  the  harbor  pier  at  Port  Burwell,  Lake  Erie,  and  sunk. 

Barge  Little  Jake  was  struck  by  lightning  at  Bay  City  and  lost  two  spars. 

Propeller  Maine  struck  a  rock  and  sunk  in  Sault  Ste.  Marie  passage. 

Schooner  Australia  damaged  by  striking  harbor  pier  at  Milwaukee. 

Schooner  Maria  Martin  sprung  a  leak  on  Lake  Huron. 

Wrecking-tug  Leviathan  broke  her  cylinder-head  on  Lake  Michigan. 
2. — ^Tng  American  Eagle  damaged  by  collision  in  Chicago  harbor. 

Schooner  Grace  >ftrray  put  into  Manitowoc  leaking  badly. 
3. — ^Propeller  S.  D.  Caldwell  damaged  by  collision  at  Chicago. 

Schooner  Riverside  went  ashore  at  Four  Mile  Point,  LaK.e  Ontario. 

Schooner  Samana  arrived  at  Port  Colbome  leaking. 
4. — Schooner  Golden  West  split  her  to^s^  on  Lake  Erie. 
5. — Barge  Contest  damaged  by  a  collision  with  a  bridge  at  Chicago. 
6. — Steamer  Sheboygan  ran  into  and  damaged  the  tug  Ewing  at  Chicago ;  amount, 
$600. 

Schooner  William  Crosthwaite  arrived  at  Chicago  leaking. 

Schooners  Morning  Light  and  F.  D.  Barker  arrived  at  Cmcago  leaking. 

Schooner  Lumberman  lost  her  jibboon  by  collision  at  Chicago. 
7. — Schooner  North  Star  arrived  at  Chicago  in  a  waterlogged  condition. 

Schooner  Guide  waterlogged  on  Lake  Michigan  and  was  towed  into  Chicago. 
10. — Schooner  Union  went  asnore  during  a  gale  at  Waukegan,  Lake  Michigan. 
11. — Barged  Dubuque  and  Rio  Grande  ashore  west  of  Loiig  Point,  Lake  Erie ;  total 

loss. 
13. — ^Propeller  Lawrence  ashore  at  Forty  Mile  Point,  Lake  Huron. 
14. — Schooner  Hippogriffe  sprung  a  leak  at  foot  of  Lake  Michigan. 
15. — Schooners  Two  Katies  and  Quickstep  damaged  by  collision  oft'  Sheboygan. 
16. — ^Tug  Red  Ribbon  destroyed  by  fire  at  Port  Huron. 

Schooner  Willie  Keller  agrouud  in  Detroit  River. 

Schooner  H.  A.  Kent  lost  her  jibboom  iu  the  straits. 

Schooner  Saveland  lost  some  of  her  canvas  in  the  straits. 
17. — Scow  Mermaid  arrived  at  Chicago  minus  her  jibboom. 

Schooner  Winslow  arrived  at  Detroit,  leaking. 

Schooner  R.  J.  Noyes  grounded  in  Oswego  Harbor ;  released. 

Henry  Johnson,  sailor  on  scow  Flying  Cloud,  drowned  at  Oswego. 
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17. — Schooner  Bermuda  driven  ashore  at  Fairhaven. 
18. — Scow  Success  water-logged  on  Lake  Michigan. 

Schooner  Madison  ashore  and  water-logged  near  White  Lake. 

Barge  Lottie  Wolf  damaged  by  a  gale  on  Lake  Michigan. 
19. — Scow  Madison  ashore  at  White  Hall,  Mich. 

The  Bermuda  missed  the  harbor  entrance  and  went  ashore  at  Buffalo, 

Schooner  Delos  De  Wolf  arrived  at  Kingston  in  a  damaged  condition* 
21. — Schooner  C.  Harrison  arrived  at  Milwaukee  leaking.  ,„,..rr- 

Schooners  C.  J.  Rolder,  J.  Y.  Jones,  and  Pulaski,  and  steam-barge  William  Crip- 
pen  damaged  by  collision  in  river  at  Chicago. 

Schooner  Japan  arrived  at  Chicago  leaking.  • 

22. — Schooner  Odm  sprung  a  leak  and  water-logged  on  Lake  Michigan. 

Tug  Winslow  disabled  in  her  machinery  on  Lake  Huron. 

Scow  Lydia  sprung  a  leak  and  sunk  at  Port  Stanley ;  loss,  ^,000. 
23. — Steamer  Nortnwest  destroyed  by  fire  at  Green  Bay. 

Andrew  Hansoomb,  sailor  on  schooner  Monguagon,  drowned  at  Port  Colborne. 
26. — John  Johnson,  sailor  on  schooner  Hattie  Earl,  fell  m)m  masthead  and  was  killed. 

Schooner  Kate  Kelley  ashore  at  Tibbet's  Point ;  released. 
27. — Schooner  Emma  L.  Coyne  ran  into  and  sunk  schooner  Hippogriffo  off  Kenosha, 
Lake  Michigan ;  total  loss ;  amount,  $8,000. 

Schooner  Havana  damaged  by  striking  the  pier  at  Oswego. 
28. — Schooner  Maggie  McRea  sprung  a  leak  on  Lake  Erie. 
30. — Propeller  Colorado  ai^hore  at  Alabaster ;  released. 

October,  1877. 

1. — Steam-barge  Forest  City  bixjke  her  rudder  on  Lake  Huron. 

Schooners  Bertha  Barnes  and  C.  Mears  daumgeil  by  collision  at  Chicago. 

Tug  John  Martin  ran  into  and  damaged  the  schooner  City  of  the  Straits  in  Detroit 
River.  , 

Schooner  Emma  L.  Hutchinson  damaged  by  collision  at  Buffalo. 

Schooner  C.  K.  Dixon  driven  ashore  near  Middle  Island,  Lake  Huron ;  total  wreck ; 
loss  11,000. 
2. — ^Propeller  Messenger  damaged  by  collision  with  schooner  San  Diego  in  a  fog  off 

Chicago. 
3. — Schooner  P.  Hayden  waterlogged  and  lost  her  deck  load  in  a  gale  on  Lake  Michigan. 

Steamer  Union  blo\\Ti  ashore  at  Saint  Joseph,  Lake  Michigan :  released. 

Brig  Fashion  ashore  at  Saugatuck  and  a  total  loss ;  amount,  ^2,000. 

Bark  Winona  damaged  by  collision  with  an  unknown  vessel  on  Lake  Erie. 

Tug  Martin  Green,  and  schooner  Christine  Nilsson,  damaged  by  ooliisiou  at  Chi- 
cago. 
4. — Schooner  Eveline  Bates  struck  the  pier  at  Grand  Haven  and  went  ashore. 

Scow  Nellie  driven  ashore  at  Cleveland  during  a  squall. 

Schooner  San  Jacinto  broke  her  jibboom  in  a  gale  on  Lake  Michigan. 

Schooner  Ma^-"  Merritt  returned  to  Port  Huron  minus  her  main  and  mizzen  sails. 

Schooner  H.  P.  Murray  and  scow  Lander  driven  ashore  on  Point  au  Pelee  Islantt 
Lake  Erie. 

Propeller  City  of  Fremont  aground  in  the  Nebish  Rapids :  released. 

Tug  Merrick  ran  into  and  damaged  the  schooner  David  Sliari)  at  Baby's  Point. 

Schooner  Maggie  blown  ashore  m  Detroit  River ;  released. 

Schooner  Gerritt  Smith  damaged  by  a  gale  on  Lake  Erie. 

Schooner  Planet  struck  the  piers  at  Whitehall  and  capsized. 

Schooner  A.  Plugger  ashore  at  Saint  Joseph. 

Schooner  South  Haven  damaged  by  collision  with  a  bridge  at  Saint  Joseph. 

Schooner  Hope  ashore  at  Muskegon. 

Schooner  Industry  ashore  at  Whitehall,  Michigan,  and  a  complete  wreck. 

Schooner  Nettie  Weaver  wrecked  on  Lake  Huron  :  two  lives  lost ;  vaJue  of  ve^ 
sel,  $7,500. 

Bark  British  Lion  ashore  at  Long  Point,  Lake  Erie. 
5. —Steam-barge  Tioga  destroyed  by  fire  on  Lake  Erie;  loss  $18,000. 

Steamer  Corona  broke  her  shaft  on  Lake  Micliigan. 

Scow  D.  G.  Williams  lost  her  jibboom  by  collision  at  Chicago. 

Schooner  Eclipse  towed  into  Manitowoc  in  a  water-logged  condition. 

A  sailor  named  Daville  lost  overboard  from  schooner  Cuarger  and  was  dro'V^*-*' 
in  Lake  Erie. 

Schooner  Star  damaged  by  a  gale  on  Lake  Erie. 

Schooner  O.  M.  Bond  lost'her  fore  boom  on  Lake  Ontario. 
6. — Schooner  W.  H.  Hinsdale  damaged  by  a  gale  on  Lake  Michigan. 
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-The  following  vessela  have  reached  Chicago  in  a  damaged  condition :  Schooner 
Carrier,  minus  fore  mainsail  and  foremam  gaff ;  Mears,  staysail  gone ;  Nabob, 
jib  blown  away;  A.  P.  Nichols,  square-sail  ruined  and  canvas  more  or  less 
damaged ;  Kate  L.  Bruce,  minus  foresail  and  mainsail ;  Sunrise,  foremast 
sprung;  Francis  Palms,  fore  gaff  broken;  Sardinia  and  Golden  Fleece,  jibs 
torn. 
-Schooner  Wells  Burt  damaged  by  collision  at  Chicago. 

-The  barges  C.  P.  Williams  and  Fostoria  went  ashore  during  a  gale  at  Leaming- 
ton, Ont.,  and  five  men  and  one  woman  drowned ;  total  loss. 
Schooner  Wacousta  ashore  at  Port  Dover. 
Schooner  Lem  Ellsworth  damaged  by  collision  at  Port  Huron. 
Propeller  James  Davidson  damaged  by  a  gale  on  Lake  Erie. 
Scow  D.  W.  McCall  sprung  a  leak,  water-logged,  and  went  ashore  at  Port  Bar- 
well  ;  loss,  |7,000. 
Schooner  Lewis  Ross  ashore  at  Port  Stanley. 
Schooner  Thomas  Gawn  lost  her  canvas  in  a,  gale  on  Lake  Erie. 
Schooner  Gazelle  badly  damaged  by  a  gale  on  Lake  Ontario. 
Schooner  Portland  beached  on  False  Presque  Isle  during  a  gale. 
Steamer  Seymour  ashore  on  Lonely  Island. 
-Schooner  Colonel  Cook  struck  bottom  in  Alpena  Harbor  and  sprung  a  leak. 
Schooner  Reindeer  arrived  at  Manitowoc  in  a  disabled  condition  caused  by  a  gale. 
Schooner  Madeira  disabled  on  Lake  Erie. 

Bark  Naiad  and  propeller  R.  C.  Brittain  damaged  by  collision  at  Chicago. 
Schooner  Magnolia  driven  ashore  during  a  gale  near  Saint  Joseph,  Lake  Michigan. 
Propeller  Badger  State  i*an  into  and  damaged  the  schooner  Helen  Blood  off  Chi- 
cago ;  amount,  $1,000. 
Schooner  Alice  broke  from  her  moorings  during  a  gale  at  Manitowoc,  struck  a 

bridge,  and  sunk. 
Scow  Hunter  put  into  Manitowoc  leaking  and  minus  her  deckload  of  wood. 
Schooners  Lake  Forest  and  J.  B.  Ketcham  badly  damaged  by  a  gale  on  Lake 
Huron  ;  one  of  the  crew  of  the  former  killed. 
-Schooner  Bessie  Boalt  damaged  by  a  gale  on  Lake  Michigan. 
Scow  Planet  damaged  by  a  gale  on  Lake  Michigan. 

Tug  Prindeville,  and  lighter  D.  Provost  driven  ashore  on 'False  Presque  Isle  dur- 
ing a  gale ;  total  loss. 
Scow  L.  Painter  beached  near  Saint  Joseph,  Mich. 
Scow  Edgar  Master  ashore  at  Rond  Eau. 
Scow  Mary  Lydia,  schooner  A.  G.  Morey,  and  a  barge  ashore  at  Hackett's  Dock, 

Lake  Erie. 
-Schooners  Eliza  Turner  and  Madeira  ashore  at  Long  Point,  Lake  Erie  ;  two  per- 
sons drowned;  both  total  wrecks.    Loss:  Madeira,  $12,000 ;  Turner,  $14,000. 
Schooner  Niagara  disabled  by  a  gale  on  Lake  Erie. 
Schooner  Giflord  arrived  at  Buffalo  leaking. 
Schooner  Horace  Greeley  sprung  a  leak  and  sunk  at  Kenosha. 
Schooner  Gk)lden  Fleece  damaged  by  a  gale  on  Lake  Erie. 
Schooner  Moonlight  lost  her  mainsail  in  a  gale  on  Lake  Erie. 
-Schooner  Comanche  lost  some  canvas  and  put  into  Chicago.  ' 

Schooner  Jennie  Graham  arrived  at  Chicago  leaking.  [ 

A  large  number  of  crafts  reached  Chicago  more  or  less  damaged.    Among  them  |^ 

the  schooner  Loveland,  with  squaresail  yai)l  broken  ;  Chester  B.  Jones,  minus  11 

rudder,  maintopmast,  and  some  canvas ;  B.  F.  Bruce,  foresail  and  jibs  gone,  |^ 

and  bulwarks  Imocked  out ;  Montana,  70,000  feet  of  lumber  washed  n-om  deck ;  p 

main  sail  torn  to  shreds  and  minus  bulwarks ;  C.  L.  Johnson,  leaking  and  part  of  P 

deck-load  gone ;  John  Magee,  main  boom  broken  and  bulwark  smashed ;  the 
Republic  and  Jennie  Mullen  are  each  minus  their  foresail,  the  Clara  her  main- 
sail, the  Amaranth  and  Peoria  their  staysail,  and  the  Moss  her  jibboom,  main- 
sail, and  6,000  feet  of  lumber. 
Schooner  Bay  State,  grain-laden,  sprung  a  leak  in  Chicago  Harbor  and  went  into 

dry-dock. 
Schooner  John  Tibbits  also  sprung  a  leak  and  sunk  at  her  dock  in  the  North 

Branch. 
Propeller  HoUand  arrived  at  Cleveland  in  a  damaged  condition. 
Steam-bar^e  Red  Jacket  sprung  a  leak  and  sunk  near  Dresden. 
Barges  Neflie  McGilvra  and  R.  J.  Carney  arrived  at  Detroit,  leaking  and  in  a  wa- 
ter-logged condition. 
Schooner  Almeda  arrived  at  Windsor  leaking. 
-Barges  Saginaw  and  G.  Kelly,  ashore  at  Bar  Point. 
Schooner  W.  Y.  Emery  and  a  barge  ashore  at  Colchester ;  released. 
Barge  Geo.  E.  Kelly  arrived  at  Detroit  in  a  water-logged  condition. 
Propeller  Roanoke  arrived  at  Chicago  with  damaged  cargo. 
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13. — Schooner  Ontario  pnt  into  Kingston  leaking  badly ;  schooner  Marengo  and  bark 
Red,  White  and  Blue  damaged  by  collision  off  Bar  Point,  Lake  Erie. 
Propeller  Saint  Louis  struck  a  rock  and  sunk  at  Sault  River. 
14, — Schooner  C.  K.  Ninis  arrived  at  Milwaukee  in  a  disabled  condition. 
15. — Schooners  Albatross  and  J.  R.  Benson  ashore  on  Middle  Island,  Lake  Hutoil 
Scow  Curlew  ashore  at  Fairport. 

Schooner  J.  R.  Noyes  arrived  at  Oswego  in  a  damaged  condition  caused  by  a  gale 
on  Lake  Erie. 

16. — Schooner  Leo  and  Steamer  Alpena  damaged  by  collision  at  Grand  Haven. 
17. — Schooner  Alabaster  ashore  on  Middle  Island,  Lake  Huron. 

Robert  Abbey,  sailor  on  scow  Seabird,   fell  overboard  at  Sangatnck  and  was 

drowned. 
Frank  G.  Norce,  sailor  on  schooner  Golden  Fleece,  fell  overboard  at  Bufialo  and 
was  drowned. 
18. — Schooners  Conquest,  Shandon,  W.  H.  Vanderbilt^  Ella  Ellenwood,  City  of  Tawas, 
Jennie  Mullen,  Sieventh  Ohio,  Ottowa,  E.  M.  Davidson.   Carrier,  and  Kate 
Gillet  arrived  at  Chicago  in  a  damaged  condition,  caused  by  a  gale  on  Lake 
Michigan. 
19. — Sloop  W.  S.  Sherman  sunk  at  Four  Mile  Point. 

Scow  Planet  sprung  a  leak  and  lost  her  rudder  in  a  gale  on  Lake  Michigan. 
-20. — Schooner  E.  P.  Beats  driven  ashore  during  a  gale  at  Erie. 

Schooner  Senator  ashore  at  Detour;  released. 
21. — Schooner  Wells  Burt  arrived  at  Buffalo  in  a  damaged  condition. 
Schooner  Mary  Jane  ran  ashore  near  Turtle  Light,  Lake  Erie. 
Schooner-yacht  John  Bender  wrecked  near  Toledo. 
Scow  Vision  sprung  a  leak  and  water-logged  on  Lake  Erie. 
Propeller  Milwaukee  ran  into  and  damaged  the  steamer  Chief  Justice  Waite  at 
Put-in-Bay. 
23. — Schooners  Mystic  Star  and  Geo.  G.  Houghton  damaged  by  collision  at  Milwaukee. 

Schooners  Annie  Vought  and  Francis  Palms  damaged  by  collision  at  Buffalo. 
24. — Propeller  John  Pridgeon  ran  into  and  damaged  the  bark  Winona  at  Chicago. 
Schooner  Starke  ashore  on  Mackinaw  Reef. 
Scow  St.  Joseph  sprung  a  leak  on  Lake  Huron. 
Schooner  Comaucne  sprung  a  leak  on  Lake  Ontario. 
Schooner  Grantham  arrived  at  Sheboygan  full  of  water. 
28. — ^William  Williams,  cook  on  schooner  'ftide,  lost  overboard  and  drowned  in  Lake 
Michigan. 
Schooner  Mary  Lyon  broke  her  main-boom  on  Lake  Michigan. 
29. — Schooner  Rising  Star  ashore  on  Long  Point ;  released. 

Steam-barge  Sparta  and  cargo  damaged  by  fire  at  Buffalo. 
Barge  Concord  r^  into  and  damaged  tiie  schooner  Unadilla  on  Saint  Clair 
Flats. 
30. — Schooner  J.   V.   Jones  and    propeller  Wissahickon    damaged  by  collimon  at 
Chicago. 
John  Silbrook.  seaman  on  schooner  Sam.  Cook,  killed  by  breaking  of  a  line  on 

Lake  Huron. 
Schooner  St.  Andrew  ashore  on  North  Point,  Lake  Huron ;  released. 
Bark  City  of  Tawas  sprung  a  leak  and  went  ashore  at  Saint  Joseph,  Mich. ;  total 

loss :  amount.  f7,000. 
Scow  J .  P.  DeCondres  struck  the  pier  and  went  upon  the  shore  at  Holland,  Mich. ; 
.  released. 

Schooners  Erastns  Coming,  Brightie,  J.  P.  Marsh,  J.  O.  Shayer,  and  Sunnysid^ 
damaged  by  collision  at  Lime  Kiln  Crossing. 
•31. — ^Barge  John  Marks  ashore  at  Manistee,  Mich. 

November,  1877. 

2. — Schooner  Henrietta  Each  capsized  on  Lake  Michigan. 

Scow  Flora  Ixjached  at  Grand  Haven.  _ 

Schooner  P.  Hayden  ashore  at  Union  Pier,  Lake  Michigan :   total  loss ;  valu^^ 
81,500.  >  B>      1  y 

Schooner  Col.  Hegg  a«hore  on  east  shore  of  Lake  Michigan ;  total  loss. 

Schooner  Hartford  struck  the  pier  and  went  upon  the  reef  at  Port  Colborn^^ 

released. 
Schooner  Almeda  ashore  at  Port  Glascow. 

Schooner  Eliza  White  struck  the  pier  at  Port  Hope  and  lost  both  of  her  masta. 
Schooner  Anna  struck  the  bar  at  Port  Hope  and  sunk;  total  loss. 
Steam-barge  Young  Hickory  sprung  a  leak  and  sunk  off  Bar  Point ;  total  loss. 
Brig  E.  Cohen  ashore  at  Bay  View,  Lake  Erie;  total  loss. 
Steam-barge  Rocket  dragged  her  anchor  and  went  on  the  beach  at  Buffalo. 
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I. — Bar^e  Ironton  and  schoonere  Anna,  P.  Grover,  and  William  Jones  reached  Buffalo 
in  damaged  condition,  caused  by  a  gale. 
Schooner  Jane  C.  Woodruff  ashore  near  Kingston. 
Schooner  Benedict  lost  her  masts  in  a  gale  on  Lake  Erie. 
S<^hooner  Gipsey  Bride  foundered  off  Rollo  Bay  and  all  hands  lost. 
J. — Schooner  Gold  Hunter  ashore  on  Graham  Shoals,  Straits  of  Mackinac. 
Schooner  J.  and  A.  Stronach  ashore  at  Manistee. 
Steam-barge  Swallow  ashore  at  Port  Stanley. 
Schooners  New  Hampshire  and  George  Suffee,  and  scows  Starlight  and  Helen, 

ashore  at  Leamington. 
Scow  Evergreen  beached  near  Pent  water. 

Scow  Sanders  and  schooner  Florida  damaged  by  a  gale  on  Lake  Erie. 
Schooner  Wacousta  damaged  by  a  gale  on  Lake  Erie. 

Schooner  Ben  Franklin  on  a  reef  near  Green  Island,  Lake  Erie ;  total  loss ;  value, 
$4,500. 
I. — Schooner  Rob  Roy  ashore  at  Wankegan ;  total  loss ;  value,  |3,000. 

Scows  Emma  Leighton,  D.  R.  Owen,  and  Alaska  lost  deck-loads,  and  schooner 

and  scow  Monitor  had  riggintr  damaged  in  a  gale  on  Lake  Michigan. 
Bark  Nelson  and  schooner  David  Ferguson  damaged  by  a  gale  on  Lake  Michigan. 
Schooners  Ithaca,  C.  North,  and  Years  reached  Chicago  in  a  water-logged  con- 
dition. 
Schooner  Fisher  ashore  at  Michigan  City ;  tot<al  loss ;  value,  $2,000. 
Schooner  Bessie  Boalt  ashore  at  Frankfort. 
Barge  Celt  ashore  near  Holland. 

Schooner  J.  B.  Chapin  ashore  at  South  Chicago;  total  loss;  value,  $1,000. 
S. — Schooners  F.  B.  Gardner  and  Seventh  Ohio  ashore  at  Chicago ;  total  loss.    Value 
of  Gardner,  $7,500;  Seventh  Ohio,  $3,500. 
Schooner  E.  M.  Portch  ashore  at  Hyde  Park,  near  Chicago. 
Schooner  Coral  ashore  at  Kenwood ;  released. 

Scho<:mer  Geo.  Penington  ashore  at  Chicago ;  total  loss ;  value,  $3,500. 
Bark  Constitution  ashore  in  Little  Sturgeon  Bay. 
Schooner  Mary  Booth  sunk  during  a  gale  on  Lake  Michigan ;  total  loss ;  value, 

$2,000. 
Schooner  Snow  Bird  lost  her  jibboom  and  bowsprit  in  a  gale  on  Lake  Ontario. 
Schooner  J.  J.  Hill  struck  the  pier  and  went  upon  the  beach  at  Sodus  Point,  Lake 
Ontario;  released. 
6. — Schooners  O.  S.  Storrs  and  Flying  Scud  ashore  at  Point  Frederick,  Lake  Ontario ; 
released. 
Four  vessels,  names  unknown,  ashore  on  Wolfe  Island. 
Scow  J.  B.  Chapin  ashore  at  south  end  of  Lake  Michigan;  total  loss;  value, 

$1,000. 
Schooner  Delos  De  Wolf  ashore  near  Charlotte,  Lake  Ontario. 
Peter  Stowdutch  fell  overboard  from  a  tug  in  Sandusky  and  was  drowned. 
7.— Scow  Sandy  Morrison  arrived  at  Manitowoc  in  a  leaky  and  damaged  condition. 
8.— Schooner  Hibernian  and  scow  Clara  White  ashore  at  Dalphmstown,  Bay  of 
Quinte. 
Scow  Dunham  arrived  at  Milwaukee  in  a  water-logged  condition. 
Schooners  Reuben  Doud  and  Arab  damaged  by  a  collision  during  a  gale  at 

Racine. 
Schooner  Sea  Gun  damaged  by  collision  with  a  dock  at  Racine  during  a  gale. 
Schooner  Bridgewater  beached  near  Pet^skey,  Michigan. 

Schooner  Kate  E.  Howard  struck  the  pier  and  went  ashore  near  Michigan  City. 
Schooner  ^Etna  sunk  at  Long  Tail  Point,  Green  Bay. 
*Stcara-barge  D.  W.  Powers  ashore  near  Detour. 
Schooner  Crawford  lost  all  her  canvas  in  a  gale  on  Lake  Huron. 
Schooners  Narragansett  and  William  B.  Ogden  damaged  by  a  gale  on  Lake  Huron. 
Schooner  Japan  arrived  at  Luddington  in  a  damaged  condition. 
Propeller  Montgomery  and  schooner  Florida  damaged  by  collision  during  a  gale 

at  Port  Huron. 
Schooners  Goshawk,  New  Dominion,  and  bark  Red,  White  and  Blue  more  or  less 

damaged  by  a  gale  on  Lake  Huron. 
Scow  D.  C.  Williams  struck  the  pier  at  Chicago  and  went  to  pieces ;  total  loss  ; 

value,  $4,000. 
Schooner  Magellan  sunk  by  a  gale  on  Lake  Michigan ;  total  loss;  value  $15,000; 

eight  persons  drowned. 
Bark  Great  West  water-logged  and  went  ashore  near  Chicago. 
Schooner  Berlin  sunk  near  Grindstone  City,  and  Captain  Johnson  and  four  sailors 
drowned. 
■"^-^Schooner  Charles  Hinckley  ashore  at  North  Point,  Lake  Huron. 
Scow  C.  G.  Meisel  ashore  at  Point  au  Sable,  Lake  Huron. 
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10. — SchoonPT  Empire  State  and  bark  Sunnyside  ashore  on  North  Point  Thnnder  Bay. 
Steamship  Amazon  ran  into  and  damaged  the  schooner  Blackhawk  in  Lake  Mich- 
igan. 
Schooner  Monterey  ashore  near  Alcona,  Lake  Hnron. 
11. — Bark  Lotus  ran  into  and  sunk  the  scow  Milton  off  Port  Washington,  Lake  Mich- 
igan. 
Propellor  City  of  Concord  arrived  at  Milwaukee  leaking. 
17. — Schooners  Thomas  Gawn  and  Peshtigo  dismasted  on  Lake  Huron  by  a  gale. 
18. — Schooner  Kate  L.  Bruce  and  crew  of  eight  lost  on  Lake  Huron  j  value  $14,000. 
Schooner  Peters  ashore  at  Port  Colbome. 

Schooners  Elwina,  Hoboken,  O.  M.  Bond,  Lasco,  H.  W.  Cades,  New  London, 
Tra<le  Wind,  Mary  Annette,  and  Starling  damaged  by  a  gale  on  Lake  Ontario. 
Schooner  Telegraph  lost  her  mainmast  on  Lake  Erie. 
19. — Schooner  Four  Brothers  damaged  and  beached  by  striking  the  bar  at  Holland. 
20. — Steamer  Enterprise  destroyed  by  fire  at  Dodge's  wharf.  Lake  Ontario;  value, 

16,000. 
26. — Schooner  Dick  Somers  ashore  on  Poverty  Island  ;  total  wreck  ;  value,  $6,500. 
Schooner  Favorite  disabled  by  a  gale  on  Lake  Huron. 
Schooners  Fayette  Brown,  J.  R.  Pelton,  John  Jewett,  and  scow  F.  L.  Jones 

more  or  less  damaged  by  a  gale  on  Lake  Erie. 
Tug  Thomas  Thompson  destroyed  by  tire  on  I^ake  Erie ;  value,  $4,500. 
28. — ^Tug  Fanny  White  destroyed  by  fire  at  East  Saginaw ;  loss,  $^{,000. 
29. — Schooner  Surprise  damaged  by  a  gale  on  Lake  Erie. 

December,  1877. 

2. — Schooner  Evening  Star  missed  the  piers  and  went  ashore  at  Manistee,  Mich. 
Schooner  Ida  Belle  beached  near  Point  au  Pellee. 

Captain  Harrison,  of  steam-barge  Kershaw,  drowned  in  Lake  Huron  by  being 
washed  overboard  during  a  gale. 
4. — Schooner  Elm  City  ashore  at  Holland,  Mich. 
6. — Schooner  W&jne  struck  the  piers  at  Oswego  and  went  to  pieces;  total  loss;  value, 

$14,000. 
7. — Sloop  Alice  wrecked  on  Noi*th  Point,  near  Racine,  Lake  Michigan. 
11. — Schooner  G.  Barber  ashore  on  Racine  Reef.  Lake  Michigan. 
12. — Schooner  E.  R.  Blake  sprung  a  leak  on  Lake  Michigan. 


No  disasters  this  month. 
Navigation  suspended. 


No  disasters  this  month. 
Navigation  suspended. 


January,  1878. 


February,  1878. 


March,  1878. 


16. — Schooner  Orkney  Lass  forced  ashore  by  ice  at  Escanaba ;  released. 

18. — Scow  Planet  lost  two  jibs  in  a  squal  on  Lake  Michigan. 

23.— Schooner  Experience  and  Sea  Gun  damaged  by  collision  during  a  gale  at  Ra^^ine. 

Schooner  Pride  and  scow  Mennaid  damaged  by  collision  with  a  bridge  at  Ra.<^"'*; 

Scow  Minuie  Corlett  driven  ashore  at  Chicago  during  a  gale,  and  one  of  the  <3re»' 
drowned. 

Schooners  Athenian  and  Charlie  Crawford  damaged  by  collision  on  Lake  Hlvwon. 

Schooner  Cuyahoga  bi-oke  her  steering  gear  in  a  gale  on  Lake  Michigan. 
28. — Scow  Three  Bells  struck  the  dock  and  sunk  at  Milwaukee. 

Schooner  Eagle  driven  ashore  during  a  gale  at  Racine.;  total  loss. 

April,  1878. 

• 

1. — Schooner  Bonetta  and  scow  Rover  beached  at  Mud  Bay,  Lake  Michigan. 

Steam-barge  Snook  bent  her  shaft  at  Muskegon. 

Tug  St.  Mary  sunk  at  Manistee. 

Schooner  J.  G.  Andrews  put  into  Manitowoc  h*aking. 

Schooners  Topsy  and  City  of  Toledo  damaged  by  collision  at  Chicago. 
^. — Steamer  Chicago  disabled  in  her  machinery  on  Lake  Michigan. 
9. — Schooner  Isabella  Sands  lost  her  jib-boom  on  Lake  Michigan. 

Schooner  W.  W.  Brigham  went  ashore  during  a  gale  at  Jacksouport. 
10. — Tug  J.  T.  Hayden  damaged  by  collision  at  Chicago. 
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10. — Schooner  Belle  Brown  ashore  on  Bark  River,  Lake  Michigan. 

Schooner  Helvetia  damaged  and  dinabled  by  a  ^aXe  on  Lake  Michigan. 
Schooner  E.  P.  Royce  damaged  by  a  gale  on  Lake  Michigan. 
11. — Bark  Vauderbilt  dismasted  and  otherwise  damaged  on  Lake  Huron. 

Propeller  Portage  nm  into  and  damaged  the  tug  R.  K.  Hawley  at  Cleveland. 
Tug  Cora  lost  her  wheel  at  Pinconuing,  Mich. 
12. — Schooner  Goshawk  struck  a  sunken  wreck  near  Point  an  Barques,  sprung  a  leak. 
13. — Schooner  Andrew  Jackscm  lost  her  jibboom  by  collision  with  a  bridge  at  Mil- 
waukee. 
14. — Scow  Hercules  sprung  a  leak  on  Lake  Michigan. 

Schooner  Eagle  Wing  struck  a  rock  and  sunk  on  Bar  Point,  Lake  Erie. 
Schooner  F.  A.  Morse  dismasted  on  Lake  Erie. 
15. — Propeller  Goi-don  Campbell  burst  her  safety-valve  on  Lake  Michigan. 
17. — Steam-barge  William  Crippen  l)roke  her  shaft  on  Lake  Michigan. 
18. — Schooner  B.  F.  Bruce  grounded  on  Ballard's  Reef,  Grosse  Isle. 

Schooner  Joses  lost  her  jibboom  by  collision  at  Chicago. 
19. — Steamer  John  A.  Dix  and  scow-brig  Express  collided  on  Lake  Michigan.    Steamer 
damaged  and  brig  sunk. 
Barge  \o8emite  burst  her  steam-pipe  and  throttle  on  Lake  Erie. 
Schooner  Espindola  damaged  by  collision  with  schooner  Lillie  Pratt  off  Port  Wash- 
ington. 
20. — Schooner  H.  M.  Score  and  barge  Contest  lost  some  of  their  canvas  in  a  squall  off 
Chicago^ 
Schooner  Mary  damaged  by  striking  the  piers  at  Chicago. 
21.— Schooner  D.  E.  Bailey  and  scow  lasco  damaged  by  a  squall  on  Lake  Huron. 
Schooner  B.  F.  Wade  put  into  Manitowoc  leaking. 

Schooner  F.  C.  Leighton  grounded  at  mouth  of  Saint  Clair  Flats  Canal. 
Steam-barge  Emma  C.  Thompson  broke  her  crank  on  Lake  Huron. 
Schooners  City  of  Chicago  and  Thomas  W.  Ferry  damaged  by  collision  near  Point 
au  Pellee. 
22.— Barge  Gould  ran  into  and  damaged  the  steamer  Riverside  at  Maiden. 

Propeller  B.  W.  Blanchard  ran  into  and  damaged  the  schooner  Columbian  at 

Detroit. 
Samuel  Morrison,  mate  on  schooner  Pelican,  fell  overboard  in  the  straits  and  was 
drowned. 
23. — Schooner  Sunny-Side  ashore  on  Colchester  Reef. 
24. — Schooner  Halsted  dismasted  by  a  squall  on  Lake  Erie. 

Schooners  Maize  and  Anglo-Saxon  damaged  by  a  squall  on  Lake  Erie. 
Scow  Hercules  damaged  by  striking  the  pier  at  Montague. 
Schooner  Home  damaged  by  a  gale  on  Lake  Erie ;  amount  $300. 
*^ — Sihooner  City  of  Sheboygan  dismasted  on  Lake  Erie. 

Schooners  Herbert  Dudley,  David  Stewart,  and  E.  M.  Davidson  damaged  by  a 
squall  on  Lake  Michigan. 
^' — Stcambarge  Fletcher  towed  into  Erie  in  a  disabled  condition. 

Schooner  John  Miner  arrived  at  Buffalo  minus  her  jibboom. 
*''• — William  Morau,  wheelsman  on  tug  A.  G.  Vans  Charck,  killed  at  Chicago  by  a 

line  fouling. 
^* — Schooner  Thomas  Gawn  lost  her  jib-boom  by  a  collision  at  Cleveland. 

Schooner  Belle  Stevens  arrived  at  Detroit  in  a  badly  damaged  condition  caused 
by  a  gale. 
^^•" — Schooner  Conneaut  damaged  by  collision  with  an  unknown  vessel  in  a  fog  ou 

Lake  Erie. 
^* — Schooner  St.  Lawrence  destroyed  by  fire  on  Lake  Michigan ;  two  lives  lost. 
Scow  Moses  Gage  damaged  bj'  collision  at  Chicago. 
Schooner  Mary  R.  Ann  lost  her  foremast  off  WaiuLCgan,  Lake  Michigan. 

May,  1878. 

J Schooner  B.  W.  Folger  lost  her  jib-boom  by  collision  with  a  bridge  at  Oswego. 

^ — Schooners  Gamecock  and  Belle  Brown  damaged  by  collision  at  Chicago. 
^       Steanfbarge  Alice  Strong  damaged  by  collision  with  a  bridge  at  Cleveland. 
"^^ — Steambarge  Anna  Smitn  damaged  by  collision  with  schooner  Joseph  Paige  at 
Milwaukee. 
Wrecking-steamer  Prince  Albert  sunk  at  Windsor. 

Barge  Mars  and  schooner  Alalhalla  damaged  by  collision  off  Little  Point  Sauble, 
^  Lake  Michigan. 

*'     Scow  Dan  Sickles  wat-er-logged  and  capsized  on  Lake  Michigan. 
g       ^hooner  R.  B.  King  arrived  at  Chicago  minus  her  mainsail. 
•^    Schooner  Gardiner  lost  her  jib-boom  by  collision  in  Saint  Clair  River. 

Barge  Northerner  ran  into  and  damaged  the  schooner  C.  K.  Ninis  at  Bay  City. 
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6. — Schooner  William  Crosthwaite  and  scow  Aunt  Rnth  damaged  by  collision  off 
Sturgeon  Point,  Lake  Huron. 
Schooner  Nellie  Gardiner  lost  her  jib-boom  by  a  squall  on  Lake  Erie. 
7. — Schooner  Mary  lost  her  foresail  and  a  jib  in  a  squall  on  Lake  Michigan. 
Tug  Shields  broke  her  shoe  at  Chicago. 

Schooners  Jennie  Miller  and  Rouse  Simmons  damaged  by  collision  at  Chicago. 
Propeller  Lowell  burst  her  feed-pipe  near  Port  Huron. 
Schooner  W.  H.  Rounds  lost  a  mast  by  a  stroke  of  lightning  on  Lake  Erie. 
8. — Schooner  Our  Son  ashore  on  Saint  Helena  Island,  Straits  of  Mackinaw. 
Schooner  Swallow  damaged  by  a  collision  with  a  bridge  at  Chicago. 
Tug  Ferry  broke  her  wheel  at  Chicago. 

St<?arabarge  Plymouth  Rock  disabled  in  her  machinery  on  Lake  Huron. 
9. — Barge  Lathrop  sunk  and  schooner  A.  B.  Moore  damaged  by  collision  in  Detroit 
River. 
Schooner  Otouobee  lost  her  jib-boom  by  striking  a  dock  at  mouth  of  Saint  Claij 
River. 
10. — Propeller  Scotia  and  schooner  Pauline  damaged  by  collision  at  Chicago. 
Tug  Harri8f)n  broke  her  shaft  at  Chicago. 
Schooner  Lyman  Davis  lost  her  jib-boom  by  collision  with  propeller  Colorado 

Chicago. 
James  Patterson,  mate  on  steambarge  Lothair,  fell  overboard  and  was  drown^t^i 
in  Lake  Michigan. 
11. — Steamtiarge  Forest  City  ran  into  and  damaged  the  schooner  Jennie  Graham  ^t^ 
Port  Huron. 
Steambarge  Tempest  broke  her  cylinder-head  off  Chicago. 
13. — ^Tug  Little  Giant  broke  her  crank  off  Chicago. 

Schooner  Major  Ferry  lost  her  main-boom  by  collision  at  Chicago. 
14. — James  H.  Langenfelter,  mate  on  schooner  Belle  Mitchell,  fell  overboard  and  vra^ 

drowned  in  Lake  Michigan. 
15. — Schooner  James  C.  Harrison  ashore  near  Put-in-Bay,  Lake  Erie ;  released. 

Steambarge  Yosemit^  arrived  at  Detroit  in  a  disabled  condition. 
16. — ^Tug  Sandford  Davis  ran  into  and  damaged  the  barge  Lothair  off  CoUingwood 

Harbor. 
18. — Schooners  Mariner  and  E.  J.  McVey  damaged  by  a  squall  on  Lake  Michigan. 

Schooner  J.  S.  Minor  sprung  a  leak  and  sunk  at  Bay  City. 
19. — Propeller  Smith  slightly  damaged  by  fire  at  Bay  City. 

20. — Schooner  Fellowcraft  damaged  by  fouling  with  schooner  Albatross  at  Port  Col- 
borne. 
Schooners  Lumberman  and  Jason  Parker  damaged  by  collision  at  Chicago. 
Schooner  Reed  Case  lost  two  jibs  in  a  gale  on  Lake  Michigan. 
21. — Barge  Wm.  McGregor  damaged  by  strilcing  a  i*eef  in  Sault  River;  amount  f70O- 
22. — Schooner  Wells  Burt  slightly  damaged  by  fire  at  Milwaukee. 

James  Keyes,  master  oi  schooner  Ramadaez,  drowned  off  Kenosha,  Lake  Miclv 

igan. 
Tug  Clements  burst  her  cylinder-head  off  Manitowoc. 
23. — Pi-opeller  Menomonee  and  schooner  Stampede  slightly  damaged  by  colhsion  o^ 

Two  Rivers  Point,  Lake  Michigan. 
24. — Schooner  Typo  lost  her  foresail  in  a  squall  on  Lake  Michigan. 
25. — Schooner  City  of  the  Straits  and  propeller  Manistee  damaged  by  collision  atCl»^J' 

cago. 
26. — Barge  J.  O.  Hale  and  schooner  Columbian  damaged  by  collision  at  Detroit. 

Schooner  Louisa  McDonald  lost  some  canvas  in  a  scjuall  off  Chicago. 
27. — Schooner  A.  Rust  ashore  and  leaking  on  Pilot  Island. 
31. — Steambarge  Portsmouth  burst  the  flues  of  her  boilers  on  Lake  Ontario. 

June,  1878. 

1. — Propeller  Portage  ran  into  and  dama^^ed  the  schooner  B.  F.  Wade  at  Chicago. 
Schooner  Anna  Foster  damaged  bj-  collision  with  barge  Tusciirora  at  Kingston. 
2. — Schooner  Guide  beached  during  a  squall  near  Grand  Ilaven. 

Barge  Wolverine  and  .schooner  Annie  Vought  damaged  by  a  gale  on  Lake  Michiga 
4. — Schooner  Ida  had  her  jib-boom  broken  by  collision  at  Chicago. 

Steambarge  Egyptian,  consort  Pelican,  and  a  schooner  aground  in  Sault  Ste.  Mai 
passage. 
5. — Schooner  H.  D.  Root  missed  the  piers  and  went  ashore  at  Cleveland. 

Schooners  Jane  C.  Woodruff  and  M.  L.  Breek  returned  to  Port  Colbome  in 
damaged  condition.    Schooners  San  Diego,  E.  M.  Davidson,  Nellie  Wilder,  a 
Stewart  damaged  by  grounding  in  Saint  Clair  River. 
Schooner  W.  H.  Cadis  lost  her  center-board  on  Lake  Ontario. 
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;.  — Schooner  Mary  Ann  went  ashore  during  a  gale  at  Goderich ;  released  in  a  dam- 
aged condition. 
.—Tug  Champion  and  schooneT  H.  M.  Score  damaged  by  collision  in  Detroit  River. 
. — Schooner  Sam.  Flint  arrived  at  Port  Huron  leaking  badly. 
. — Propeller  Montgomery  totally  destroyed  by  fire  at  Point  Edwards  dock. 

Steamer  Carrie  H.  Blood  bnike  her  shaft  on  Lake  Huron. 
. — Schooner  James    Scott   capsized  by  a  squall  on  Lake  Erie  and  three  persons 

drowned. 
. — Schooner  Alice  B.  Norris  damage<l  by  collision  with  a  barge  in  Milwaukee  Bay. 
The  following  damages  were  caused  by  a  gale  on  Lake  Michigan  : 
Schooner  B.  F.  Brnce's  bulwarks  knocked  out. 

Propeller  Caldwell,  schooners  Colonel  Cook,  Salina,  and  Sardinia  sprung  leakh. 
Schooner  H.  Rand  lost  main-boom  and  simie  canvas. 

Schooner  Oliver  Culver  lost  her  small  boat  off  Racine,  and  the  schooner  M.  Mitchell 
had  her  jibs  blown  away  and  jib-boom  broken. 
. — Steamer  J.  Hotel  destroved  bv  fire  near  Port  Huron. 

Scow  Sandy  Morrison  missed  the  pier  and  went  ashore  at  Saint  Joseph. 

Schooner  Arrow  damaged  by  a  gale  on  Lake  Michigan. 

Schooners  Mary  B.  Hale  and  J.  J.  Case  lost  some  canvass  and  rigging  in  a  gale 

on  Lake  Michigan. 
Tug  Priudville  broke  her  wheel,  tug  Martin  Green  bent  her  shaft,  and  steam- 
barge  Davidson  broke  her  wheel  at  Chicago. 
Scow  Kosa  capsize<l  on  Lake  Huron  <luring  a  gale. 
Scow  W.  M.  Parks  struck  a  snag  in  Saginaw  River  and  sunk. 
'• — Schooners  J.  M.  Hutchison  and  E.  S.  Judd  damaged  by  collision  at  Buffalo. 
^ — Schooner  Ella  Morton  arrived  at  Oswego  with  a  broken  center-board. 
>• — Tug  Favorite  burst  her  boiler  at  Detroit;  barge  Northern  Light  towed  into  Buf- 
falo in  a  water-logged  condition. 
• — Schooners  St.  Andrews  and  Peshtigo  collided  on  Lake  Huron  and  both  vessels 
sunk.     Two  lives  lost. 
Schooner  Anient  water-logged  and  capsized  off  Sheboygan,  Lake  Michigan. 
Schooner  Melvina  damaged  by  a  gale  near  the  Foxes. 
• — Propeller  City  of  New  Baltimore  arrived  at  Detroit  in  a  disabled  condition. 

Schooner  Delaware  ashore  on  Pilot  Island. 

Schooner  Clipper  Citv  put  into  Milwaukee  in  a  leakv  condition. 

SAMUEL  W.  RHODE, 
Sergeant  Signal  Corps  U,  S.  A. 
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Paper  42. 

REPORT  ON  TORNADOES  OF  FEBRI^\RY  7  AND  8,    1878,  RICHMOND   AND 

BURKE  COUNTIES,  GEORGIA. 

Augusta,  Ga.,  August  23,  1878. 

General:  In  complying  witk  your  telegraphic  orders  to  in vestigatct  the  tornado 
which  passed  througn  this  city  Fehruary  8,  1878,  and  the  further  one,  to  determine 
whether  or  not  it  had  divided  into  two  portions,  I  discovered  that  there  had  been  a 
previous  one,  which  occurred  about  8  p.  m.  of  February  7,  1878. 

The  reports  of  both  are  hei*ewith  transmitted,  and  are  accompanied  by  a  map  of  the 
count  ry  traversed  by  both  ;  that  of  the  7th  having  its  course  mai'ked  in  blue  color,  and 
that  ot  the  8th  in  red.  Also  a  chart  of  the  path  through  Augusta,  and  diagrams  desig- 
nated as  A.  B.  1,  2,  3,  4,  and  5. 

All  directions,  distances,  and  courses,  and  all  damaged  places  are  reliably  and  accu- 
rately placed  in  reference  to  i)oints  of  the  compass,  and  can  be  relied  on  as  being  just 
as  the  objects  they  represent 

Ver\''  respectfully,  your  obedient  servant, 

HUGH  R.  STOCKMAN, 
Private  Signal  Carps  U,  S,  A. 
The  Chief  Signal-Officer  U.  S.  A., 

Hashingion,  D,  C, 


Tornado  of8p,  iw.,  February  7 ,  1878. 

The  first  trace  I  found  was  in  a  grove  of  young  pine  trees  in  Burke  County,  equidi*- 
taut  from  Briar  Creek  and  an  unnamed  branch,  and  two  miles  from  their  junctioa. 
This  grove  is  on  a  hill  averaging  25  feet  in  height ;  which  is  almost  surrounded  by 
boggy  land  and  marshes ;  and  this  i)lace  is  characteristic  of  the  whole  country  for 
miles  around. 

For  100  yards  from  S.  to  N.  the  track  of  the  tornado  is  distinctly  marked  'SO  yards  i.»i 
width.  From  the  main  track  there  are  several  divergences  toward  the  NW.,  whicli 
average  6  yards  in  width  and  15  in  length.  , 

After  leaving  this  grove  the  toma<lo  struck  two  trees  and  a  fence,  at  an  unoccupit*^ 
house  midway  between  the  grove  and  T.  P.  Griener's.  The  fence  is  down  for  2O0 
yards ;  at  the  western  part,  toward  NNE. ;  at  middle  to  N. ;  at  E.,  to  NW'.  The  tv*r«) 
trees  are  at  the  W.  side  of  the  track ;  the  one  S.  of  the  fence  is  uprooted  and  laid  *-* 
NNE. ;  and  the  other  broken  10  feet  from  ground  and  the  top  lying  to  NE. 

Gnener^s  was  next  struck,  and  diagram  A  will  show  that  here  the  damage  was  iuuc-»i 
greater.  The  fences,  as  shown  by  the  arrows,  are  down  toward  all  directions.  Tre*3»« 
are  generally  from  SE.,  ESE.,  and  SSE.  The  pillars  of  the  piazza  and  the  d^frrw  ^^ 
the  smoke-house  ai'e  carried  to  ESE.,  and  the  dibris  of  the  lint-house  to  WNW. 

The  tornado  then  passed  into  Richmond  County  and  struck  two  trees  one-half  mi  ^^ 
N.  of  McBeau  Creek,  near  McCoUough^s,  which  it  broke  oflf  25  feet  from  the  groun<^i 
and  laid  tlu^r  tops  to  the  NNW.    These  trees  were  at  the  top  of  a  ridge. 

The  tornado  then  jumped  a  mile  and  a  half  and  struck  sopie  trees  S.  of  hou»^^ 
marked  A,  B,  and  C,  and  laid  live  of  them  inward  toward  its  track,  which  was  *^ 
yards  wide  here.     Then  it  struck  fence  of  house  marked  A  and  laid  it  toward  NNE. 

From  here  it  passed  over  a  cleared  field  for  tliree  furlongs,  struck  some  trees  th^* 
stood  on  a  ridge,  passed  down  the  declivity  to  mai-shy  ground  at  the  bottom,  and  fh>*'| 
there  tore  a  track  from  100  to  300  yards  wide,  through  a  grove  of  trees,  three-quart^*^ 
of  a  mile,  and  struck  Little  Spirit*  Creek. 

In  its  course  it  crossed  the  track  of  a  tornado  that  must  have  occurred  a  year  *^^ 
two  ago ;  and  which  was  traveling  to  the  westward.  Through  these  gullies  tho*^ 
was  hardly  a  tree  left  standing  in  its  track. 

A  noticeable  feature  here  was  the  occurrence  of  occasional  divergences  similar  tot  »^ 
ones  mentioned  at  Briar  Creek ;  but  there  they  occurred  only  on  the  W.  side;  ht^"*^ 
they  were  on  both;  there  they  were  short,  here  much  longer,  the  longest  being o^*^*"* 
furlong.     From  here  it  jumped  across  Little  Sxiirit  Creek,  struck  two  trees  W.  of  H^**^* 
cock's  and  laid  them  toward  the  NW.  ^^i 

It  then  jumped  one-half  of  a  mile  farther  to  the  woods  and  made  a  track  throii-^^ 
them  to  Boggy  Branch,  dift'ering  in  no  material  particulars  from  the  one  at  the  grc^^ 
of  pino  trees  at  Little  Spirit  Creek. 

The  next  place  struck  was  William  Sego*s.     (See  diagram  B,  which  will  show  wl 
appear  to  be  two  tornadoes  seiiarated  by  one-fifth  of  a  mile  at  the  widest,  and  c«     ^ 
verging  to  and  meeting  each  other  nearly  a  furlong  beyond.)  Here  the  fence  and  trt^^*^ 
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wked  respectively  A  and  B,  were  on  the  crest  of  a  ridge  and  about  75  feet  higher 
ftD  the  giilly  through  which  the  main  traclc  passed. 

I  accounted  for  the  peculiarity  here  by  supposing  the  main  tornado  to  have  been 
>companied  at  its  east  side  by  a  minor  one  wuose  tunnel  rea<died  low  enough  to  break 
f  these  trees  and  induce  a  8uri*ace  wind  strong  enough  to  blow  down  the  fence, 
bis  would  make  the  lower  part  of  the  minor  funnel  90  feet  higher  than  the  main  one. 
In  the  main  track  the  part  of  fence  marked  C  was  laid  from  S.  and  8SE.,  and  trees 
limbered  1,  2,  3,  4,  5,  and  6,  in  towar€ls  the  center,  while  tree  No.  7  was  lying  toward 
NW.  and  the  west  edge  of  the  path,  pointing  toward  the  gully  through  which 
ranch  No.  2  passes.     Here  the  path  was  three  furlongs  wide. 

Trees  numbere<l  1  and  2  are  2^-feet  pines  (10  inches  diameter  of  trunk),  are  uprooted 
ad  laid  to  WN  W. ;  3  is  a  2-feet  pine  laid  to  N\V. ;  4  is  a  2-feet  pine,  whose  trunk  30 
et  from  ground  is  splintered  for  a  length  of  3  feet,  and  the  top  lies  30  feet  NNE.  of 
lot  inclining  toward  the  NNW.  These  trees  are  on  the  west  jmrt  of  the  hill  that 
nils  the  east  and  south  boundaries  of  the  cii'cular  basin  in  which  the  track  is  so  wide, 
id  the  following  ones  are  on  the  western  rise.  No.  5  is  a  2i-fi'et  pine,  presenting  125 
uare  yards  surlace.  It  is  uprooted  and  blown  toward  the  north.  This  was  a  remark- 
>ly  large,  strong  tree,  with  immense  roots  imbedded  in  heavy,  tenacious  soil,  and 
ist  have  required  a  wonderful  strain  to  have  Bnapx)ed  off"  the  roots  and  torn  them 
id  soil  up,  as  1  found  it.  No.  6  is  a  2-feet  red  oak,  uproot e<l  and  lying  to  NE.  No.  7 
a  2-feet  pine,  uprooted  and  lying  towanl  NW.  and  the  gully  of  Branch  No.  2.  Two 
lier  trees  to  W.  are  lying  from  W.  and  WSW.,  and  the  stalks  in  cornfield  No.  2  ar* 
inting  ba<;kward  and  nearly  at  a  right  angle  to  tree  No.  7.  showing,  1  think,  that 
e  tornado  lingered  near  this  marahy  ground  and  the  gully  of  Branch  No.  2  before 
ing  controlled  to  follow  that  of  No.  1. 

Leaving  this  point  it  traversed  the  valley  and  extended  up  to  the  top  of  the  ridge, 
B  width  of  track  here  being  :^75  yards. 

Ou  the  west  side  of  the  ridge  it  tore  down  a  great  many,  but  not  all,  of  the  trees ;  and 
d  them  from  ESE.  to  SE.,  S.  in  towards  the  center,  and  showed  its  path  very  plainly 

the  stalks  in  cornfield  No.  1. 
On  the  top  of  the  ridge,  the  great  majority  of  the  trees  are  broken  or  twisted  off  30 

40  feet  from  the  grouud,  and  the  tops  carried  toward  the  W.  and  the  sloriu  center. 

II  the  sjilita  are  at  the  western  side.     1  huuted  in  vain  for  an  exception. 

At  the  junction  of  the  two  branches  there  is  a  clump  of  sjiplings  which  are  lying 
wards  bSW.;  but  all  of  the  larger,  stronger  trees  in  this  neighborhood  are  in  tlie 
i»]»osite  direction — that  is,  to  NNE. 

At  Bn.oks's  house  there  is  another  example  of  the  same  feature;  all  the  strong 
ees  lying  towards  the  NNW.,  and  the  weak  ones  to  SiSE.  This  house,  which  was  a 
:iiiie  one  on  a  brick  foundation,  was  totally  demolished,  and  the  debris  and  all  the 
ucing  carried  to  SSE.  A  hay-cutter,  weighing  200  pounds,  and  presenting  as  it 
iHH[  only  2  s<iuare  feet  of  surface,  was  carried  from  SE.  17  yanb*  to  the  house;  and 
wjigou  that  sioudat  the  house  was  lifted  and  broken,  and  the  body  of  it  deposited 
itli  the  debrin  of  the  luuise,  while  one  of  the  wheels  was  carried  and  sunk  two-thirds 
f  its  diameter  in  the  boggy  ground  near  tree  No.  7,  and  the  other,  in  the  opposite  di- 
jction,  to  the  spring.  Brooks  had  taken  hold  of  the  door  of  this  house  to  prevent  its 
ting  blown  in ;  he  and  it  were  carried  and  deposited  75  yards  to  SSE. ;  he  was 
reatly  bruised,  more  than  he  could  have  been  by  simply  falling  to  the  ground;  and 
rt'oof  his  ribs  weri^  broken.  Under  ordinary  circumstauces  his  injuries  would  have 
wifined  him  to  his  bed  and  back,  but  fear  or  terror  ha<l  such  an  ett'ect  on  him  that  he 
m  all  over  the  plantation  for  hours  afterwards,  yelling  like  a  madman. 
Two  hundred  and  fifty  yards  NNE.  of  Brooks's  is  Ned  Willianis^s  house,  which 
[•copies  the  crest  of  a  ridge.  The  house  itself  is  intact ;  while  large,  strong  trees 
I  around  it  are  uprooted;  those  to  S.  and  E.  of  it  are  lying  towards  NNE.,  and  those 
•  and  W.  from  ENE.,  and  SE. 

On  the  north  side,  just  below  the  crest  of  the  ridge  that  Williams  occupies,  there  are 
^  eral  trees  broken  about  20  feet  from  the  ground,  their  tops  being  carried  or  laid 
>ward8NNW. 

From  this  ridge  and  these  trees  the  tornado  jumped  300  yards  to  near  the  crest  of 
e  ridge  to  the  north,  striking  it  at  the  same  height  from  the  surface  of  the  meadow 
it  left  the  WMlliams  ridge.  Across  the  branch  from  Williams's  is  cornfield  No.  3,  in 
bich  the  stalks  are  all  pointing  towards  the  center  row  in  the  field,  as  though  one  of 
o  minor  tornadoes  had  passed  through  there ;  but  they  are  nearly  all  standing,  and 
'owu's  house  is  intact. 

When  the  tornado  struck  the  ridge  where  Amos  Wright's  house  is,  it  caught  a  3-feet 
Ue  tree,  70  yards  SSW.  of  the  chimney  of  the  house,  twisted  the  top  oft"  the  trunk 
'  feet  from  the  ground,  and  laid  the  top  and  the  attached  part  of  the  trunk  1  foot 
^W.  of  the  root,  the  top  pointing  toward  Wright's.  I  carefully  examined  this  twist, 
id  found  it  in  that  expressed  by  ^'contrary  to  the  hands  of  a  watch,"  that  is  from  N. 
^  E.  then  S.  to  N.  again. 
The  house  here  is  completely  wrecked.     The  only  vestige  left  standing  is  the  chim- 
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ney  that  wos  at  W.  side,  and  it  inclines  so  mnch  toward  the  W.  that  it  will  proli 
fall.  Parts  of  the  dibris  of  this  house  are  in  Saunders's  field,  parts  are  scattered  a 
the  path  between  hero  and  there,  and  parts  cannot  be  found.  Around  this  house, 
it  for  a  center,  and  a  radius  of  50  yarns,  the  trees  are  piled  and  form  a  nearly  pe 
circle ;  the  directions  are  the  same  as  in  the  case  of  the  twisted  tree. 

From  here  the  tornado  passed  through  a  grove  of  trees  on  the  ridge  and  oi 
northern  declivity  of  it,  throwing  dowu  (uie  here  and  there,  inward  toward  its  ce 
until  it  reached  tree«  marked  A  and  B.  These  are  just  south  of  the  road,  which  i 
low-ground  level ;  tree  A  is  at  the  W.  side  of  the  track  and  is  thrown  towanl  it,  ant 
tree  C,  at  the  SW.  comer  of  Saunders's  field.  Tree  B  is  at  the  E.  side  of  the  tracl 
is  laid  toward  NNE. 

Saunders. — Here  the  walls  are  left  standing,  and  the  roof,  doors,  windows,  and  i 
are  blown  to  W.  and  NW.,  and  the  main  path  is  marked  by  the  inclination  of  the  s 
in  cornfield. 

The  timber  at  the  west  end  of  Buck  Pond  is  uprooted  and  broken,  and  is  all 
toward  the  WNW. 

A  comparison  of  trees  A,  B,  C,  and  these  at  Buck  Ponds  leads  me  to  think 
there  was  a  divergence  here  of  a  minor  from  the  main  tornado,  as  shown  on  diagra 

From  this  cornfield  the  tornado  passed  on  to  a  tree  at  the  SE.  comer  of  the  I 
uprooted  it,  and  laid  it  toward  the  NNW.  The  debris  of  the  bam  is  scattered  fo 
yards  along  the  track  of  the  tornado  to  the  N.  One  hundred  yards  beyond  the 
pieco  the  tornado  enters  the  grove  of  pine  trees,  through  which  it  makes  a  path 
150  yards  wide,  and  lays  the  trees  inward  toward  the  center,  until  it  reaches  i 
marked  A  and  B.  A  is  uproot-eil  and  lying  toward  SW.  and  B  nearly  opposite  it,  i 
ard  SE.  This  grove  is  on  rising  ground,  and  the  center  has  followed  around  the  Ic 
part  of  the  rise,  making  an  arc  of  a  circle. 

Two  hundred  yards  beyond  trees  A  and  B  commences  a  hollow  which  the  si 
jumps  and  strikes  the  rising  ground  beyond. 

Southwest  of  the  house  in  this  grove  of  trees  there  are  two  dead  trees  whicl 
broken  and  lying  toward  NW.  and  WNW. 

The  storm,  after  striking  the  rise  just  mentioned,  passed  over  its  crest  and  oi 
Butler's  Creek,  prostrating  a  tree  here  and  there  in  its  course.  Here  it  appears  to  1 
ceased  being  a  tornado,  and  to  have  become  a  severe  thunder  and  hail  storm,  tra 
ing  onward  toward  the  Savannah  River.  At  the  locks  there  I  found  two  trees  bl 
<lown  from  SW.  1  judge  a  very  brisk  wind  would  have  been  sutlicieut  to  have  fe 
them. 

Augusta  tornado  of  1  a.  m.,  February  8,  1878. 

The  first  trace  I  got  of  this  tornado  was  in  the  woods  north  of  Briar  Creek,  and 
a  mile  S.  of  Crawford's,  in  Burke  County.     In  a  track  from  SW.  to  NE.,  about  a 
long  long,  through  these  woods,  the  tornado  broke  off  5  trees  and  uprooted  3  otl 
laying  them  all  towards  the  N.     From  the  first  to  the  last  one  struck  is  about  i 
eighth  mile.    For  a  quarter  of  a  mile  onward  there  is  no  damage  done. 

We  have  now  reached  the  fence  that  bounds  Crawford's  plantation  at  the  X., 
which  extends  E.  and  W. ;  300  yards  of  this  fence  was  laid  to  NE.,  and  for  100  yi 
farther  towards  the  W.  it  was  laid  to  NW.  This  fence  is  nearly  three-quarters  • 
mile  E.  of  the  house. 

There  is  no  trace  of  the  tornado  between  this  and  the  woods  S.  of  Clark's  Cha 
Here  about  a  dozen  smaller  trees  are  dowu  in  a  line  that  extends  500  yards  backwi 
from  the  fence  at  the  N  W.  comer  of  the  lot.  At  the  beginning  of  this  path  throudi 
woods  a  IJ-feet  pine  tree  is  twisted  off  from  the  E.  side  and  its  top  laid  to  the 
From  here  some  trees  are  broken  off  and  some  uproott^d,  and  there  is  no  apparent 
ularity  or  order ;  but  farther  on  toward  the  chapel  this  peculiarity  disappears, 
they  are  found  in  nearly  a  straight  line,  and  lying  towards  the  NNVV.  and  NNE. 

The  mentioned  twisted  tree  was  at  the  crest  of  the  ridge,  and  from  there  the  \ 
is  down  the  declivity  to  the  chapel  at  its  foot.  The  eastern  part  of  the  fencing  hei 
piled  in  heaps  outside  of  the  lot  which  they  inclosed,  and  toward  the  NNE. 

The  next  place  struck  was  the  woods,  which  covered  40  acres  of  ground,  tl 
quart<?rs  of  a  mile  NW.  of  Noah  Tarver's.  The  tornado  tore  a  path  4bO  yards  ^ 
through  the  whole  extent  of  them,  from  SW.  to  NE.,  leading  not  a  single  tree  sti 
ing  in  its  track.  They  all  were  laid  towards  the  center  of  the  path.  It  then  juui 
one-half  a  mile  and  struck  a  cleared  and  fenced  field  in  which  were  3  trees.  The  t 
and  fencing  it  laid  to  the  NE.,  and  passed  up  the  side  of  a  hill,  felling  a  tree  here 
there,  and  passed  a  few  yards  over  tlie  crest,  laying  the  trees  inwards  towards  its  p 
This  crest  is  half  a  mile  S.  of  McBean  Creek,  which  is  the  boundary  between  Bi 
and  Richmond  Counties. 

I  got  no  trace  of  the  storm  between  this  point  and  just  W.  of  the  village  of  Hepzil 
where  some  fencing  is  down  to  the  NW^.  and  WNW.  From  here  to  tlie  woods  ! 
Butler's  Creek,  and  about  half  mile  NE.  of  Canuichael's,  a  few  dejMl  trees  are  1; 
to  northeastward.    Between  this  place  and  Doolittle's,  just  south  of  Augusta,  1 1 
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pled  ba<-k  and  forth  through  swamps,  creeks,  and  a  great  deal  of  low,  wet  land,  but 
cfiold  find  no  trace  of  the  tornado. 

Chart  No.  1  and  the  accompanying  diagrams  marked  1,  2.  3,  4,  and  5,  will  show  the 
coarse  and  the  damage  effected  in  its  passage  through  Augusta,  from  Doolittle^s  and 
Brown *8,  better  than  the  map  ;  and  all  references  wiU  be  made  to  them  from  this  point 
to  the  Savannah  River. 

At  Doolittle^s  the  only  damage  was  to  the  fencing  (see  diagram  1),  wliich  was  laid 
toward  the  N.  Just  west  of  here  is  Susan  Brown^s,  where  only  9  yards  of  fencing, 
vhich  was  S.  of  the  house,  is  down,  those  extending  N.  and  S.  being  intact.  The  storm 
lifted  a  hay-rick  which  was  60  yards  SSW.  of  the  house  and  de^>osited  it  at  the  door, 
and  Ufted  the  covering  off  the  bed  and  tangled  it  among  a  pile  of  wood  to  the  NE. 
It  then  passed  onward  to  W.  B.  Moore's  (see  diagram  2).  The  fencing  at  the  southern 
part  of  the  lot  is  laid  from  S.  and  at  the  northern  from  W.  The  house  was  unroofed 
and  the  dt^bris  struck  18  feet  to  NNE.,  and  then  plowed  a  track  along  the  ground  to  the 
OE.,  where  a  portion  of  it  was  found,  40  yards  from  where  it  strucK.  House  A,  to  the 
XW.,  was  piled  in  a  heap  toward  the  ENE.,  its  chimney  to  NE.,and  all  its  fencing 
t4)ward  the  E. ;  two  of  the  children  that  were  sleeping  in  it  were  mixed  up  with  the 
ddhris  and  the  -other  inmates  w^ere  left  on  the  floor,  which  was  unmoved.  House  B, 
70 yards  NE.,  fences  here  at  back  and  front  were  down  toward  NE.,  and  the  southern 
one  leaned  to  NE.  The  house  itself  was  unharmed.  House  C  was  parallel  with  the 
railroad  track ;  it  remained  standing  but  was  twisted  out  of  position,  the  NE.  corner 
being  6  yards  toward  the  E.,  and  the  SE.  one  18  yards  due  N.  The  storm  curved  more 
to  the  north w.ard  and  began  the  ascent  of  a  slight  hill. 

From  this  house  southward  the  ground  is  low  and  wet  for  miles  ;  to  the  eastward 
and  just  beyond  the  railroad  is  a  very  wet  meadow,  but  N.  of  it,  extending  as  far  as 
hoose  J,  is  a  hill  that  is  60  feet  maximum  height  above  the  railroad  track.  The  storm 
in  pa8Ring  up  this  rise  demolished  houses  marked  D  and  E  and  cjuried  their  debris  to 
the  NE.  Then  on  to  house  F,  from  thirt  to  Quinn's  is  the  top  of  the  hill.  Here  houses 
marked  G,  H,  I,  and  J  are  down,  showing  the  spreatUug  of  the  tornado  so  as  to  inclose 
a  larger  damaged  space. 

When  I  reached  Qainn's  they  had  been  at  work  some  hours,  and  had  partly  cleared 
avay  the  debris.  They  state  that  some  of  the  rooting  and  fencing  was  carried  to  the 
Tiilroad  track  ESE.,  and  that  fencing  was  laid  in  all  directions.  But  what  I  saw 
^9nained  unmoved,  and  a  lamp  that  had  stood  in  the  middle  of  the  yard,  was  carried 
or  laid  to  E.  and  N.,  with  the  exception  of  some  fencing  at  the  NW.  comer  of  the  lot 
▼hich  was  either  leaning  or  laid  down  toward  the  W. 

Next  to  Quinn's  (the  place  numbered  2)  I  found  one-third  of  the  fencing  that  was  at 
y.  side  of  lot  laid  toward  the  N\V.,  and  the  remaining  two-thirds  to  SE. ;  and  of  a 
light  fence  that  extends  N.  and  S.  portions  were  both  E.  and  W.  of  the  former  posi- 
tioiL  A  small  outhouse,  60  feet  SE.  of  this  fence,  seemed  to  have  caved  in,  the  d4bris 
Wing  laid  in  a  heap  on  top  of  the  foundation,  none  of  it  scattered. 

At  No.  1,  across  from  Quinn's,  at  the  junction  of  the  Savannah  and  Turknett  Springs 
i'wmIs,  a  small  portion  of  the  fence  at  the  N.  and  E.  comers  is  down  to  the  E.,  and 
that  at  the  8\V.  side  to  W.  At  this  place  and  Quinn's  there  appears  to  have  been  a 
dividing  t»f  the  tornadoes  into  tw^o  portions,  as  shown  on  the  chart.. 

Following  the  western  portion,  the  next  damage  is  found  at  Watkins's  wagon-yanl, 
^here  a  small  portion  of  high,  close-boarded  fence  at  the  E.  side  is  laid  to  the  NE. 
From  here  there  are  several  small,  weak  houses  and  cabins  th^t  wouhl  require  very 
little  to  overturn  them,  but  there  is  no  damage  until  comer  3  is  reached.  Henj  out- 
hou8e8  and  fencing  are  laid  from  the  W.  An  outhouse  and  fencing  at  the  S.  side  of 
wt  numbered  4,  an  outhouse  and  some  fencing,  are  laid  from  the  SE. 

From  this  place  to  Pendleton's  thei-e  are  a  few  houses  on  the  commons,  but  they  are 
*U  nnliarmed.  Returuing  to  the  track  of  the  main  tornado,  at  house  numbered  5,  next 
^  Quinn's,  this  was  totally  demolished,  and  the  debriti  of  it  and  the  chimnev  piled  30 
^'€t  to  ENE. 

From  here  it  passed  to  two  trees,  marked  X  and  Z,  whose  tops  were  twisted  off  and 
|*id  to  the  Y,,  Then  to  Pendleton's  there  is  no  damage  done.  From  Pendleton's,  fol- 
■>wiug  southward,  what  appears  to  be  a  third  tornado  track,  Mi-s.  Hallahan's  is 
^aohed.  Here  there  are  4  strong  fruit-trees  and  much  fencing  blown  down  and  lying 
^m  the  south.  Then  backwards,  through  Eraser's  Hill,  where  weak  fences  and  trees 
•fvdowii  toward  the  N.,  but  no  damage  <lone  to  the  houses*,  though  many  are  so  rickety 
^Hat  I  imagine  a  wind  40  miles  per  hour  would  topple  them  over.  Then  on  to  Doolit- 
^le'j*,  between  which  and  Brown's  there  is  a  distance  of  1,700  feet. 

The  space  included  between  these  two  houses  and  the  two  tracks  of  tornado  is  a  low, 
'^oggy  meiwlow,  bounded  E.  by  Fraaei-'s  Hill  and  Mrs.  Hallahan's  ridges,  and  W.  by 
^be  hill  from  house  C  to  Quinn's.  It  has  fencing  on  it,  which  would  show  the  track 
'^f  a  tornado  ha<l  any  paasijd  over  it.  Pendleton's  (marked  6)  was  a  strong,  newly- 
JJ^cted  frame  planing  and  machine  shop.  Were  the  bottoms  of  the  large  timbers  that 
*<^nned  the  perpendicular  posts,  and  which  rested  and  were  fastened  to  brick  founda- 
tion pillars,  are  13  and  15  feet  NE.  of  their  pillars;  and  all  the  debris  of  the  building 
^  in  the  same  direction.    All  that  was  left  standing  here  was  the  brick  pillars. 
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From  here  the  tornado  passed  NE.  over  the  commons  to  the  Macedonian  chnrch, 
marked  7.  This  was  a  snhstaDtial  two-story  frame  hnilding,  restiug  2  feet  from  ground 
on  brick  pillars.  The  pillai-s  at  SE.  and  S\V.  corners  are  still  standing;  and  all  others 
are  laid  toward  the  N.  This  building  was  lifted  bodily  from  the  ^uudatiuu.  The 
tloor  dropped  8  feet  beyond  the  building-line,  the  upper  story  35  feet,  and  the  roof  75 
feet  toward  the  NE.     The  fences  at  E.  side  of  the  lot  were  carried  to  NE.  j 

The  next  damage  done  was  to  the  fences  of  Crescent  Mill,  marked  8,  which  were  | 
earned  to  E.  Then  it  passed  to  house  on  Hale  street,  marked  9,  whose  fences  and  out-  | 
houses  are  laid  toward  the  NE.  and  ENE.  Then  across  the  street  and  through  the  | 
square,  bounded  N.  by  Taylor  street.  Almost  all  the  fencing,  three  outhouses, and  j 
one  chimney  are  down,  as  shown  by  the  arrows  in  diagram  No.  3.  The  phice^  are  j 
marked  10,  il,  11,  and  12,  Through  this  square,  nariicularly  that  part  traversed  by  the  ; 
tornado,  the  ground  is  so  boggy  that  a  horse  sinks  over  fetlock  deep. 

Just  N.  and  NE.  of  Taylor  street  here,  there  was  as  much  or  more  fence  exhibited  by 
the  tornado  than  at  any  other  place,  and  it  will  be  noticed  that  here  it  is  much  wider 
than  usual. 

The  next  place  was  the  cotton  compress  marked  13,  where  it  left  W.  and  E.  and  N. 
parts  standing,  and  tore  away  50  square  yards  of  the  roof  and  200  feet  of  the  £.  side 
of  the  wall,  as  shown  by  the  red  lines  in  diagram  3,  which  incloses  the  damaged  por- 
tion. The  most  of  the  debris  was  carried  into  Fisher's  wood-yard.  Here  the  only 
damage  done  was  the  prostrating;  of  the  W.  fence,  as  shown  by  the  arrows,  and  the 
littering  of  the  yard  with  debris  trom  the  compress  and  depot  buildings. 

At  this  depot  of  the  Augusta  and  Savannah  Railroad  not  a  vestige  of  the  roof  above 
the  braced  beams  remains :  but  the  building  which  is  brick,  is  uninjured.  Here  a  loaded 
train  of  freight-cars,  marKed  B,  was  standing  on  the  track  with  all  the  brakes  on ;  it 
was  moved  along  the  track  55  feet  to  the  N.  The  street  fence  here  was  a  brick  wall  4 
feet  high;  is  blown  to  NE.  and  distributed  over  the  pavement  in  front.  The  roof 
was  of  tin  on  a  board  sheathing.  Portions  of  the  tin  are  in  Fisher's  wood-yard,  other 
portions  in  yard  of  his  dwelling-house ;  aiiother  portion,  marked  14,  is  in  sc^uare  to  K.; 
others  scattered  all  along  the  path ;  and  it  is  just  as  probable  that  the  piece  of  roofing- 
tin  at  the  river-bank  and  Centre  street,  marked  41,  is  from  here  as  any  other  iilace.  It 
exactly  corresponds  to  the  portions  that  I  know  are  from  here.  A  piece  of  tlie  board- 
ing or  sheathing  of  the  roof  1  inch  thick,  12  wide,  and  14  long,  is  driven  through  the 
S  W.  half  of  roof  of  house,  marked  15,  and  inclining  from  the  NE.  Through  t  he  same 
part  of  house  16  there  is  a  piece  of  scantling  4  by  4  inches,  by  12  feet  long,  tlriven  and 
inclining  in  the  same  manner  as  at  house  15 ;  this  was  from  Fisher's  house.  Throngli 
the  second  story  S.  wall  of  86  Walker  street,  which  is  frame,  lathed  and  plastered,  is 
a  piece  of  the  same  boarding,  and  of  the  same  dimensions  as  stated  in  case  of  house  15. 

Across  Calhoun  street,  NE.  of  the  depot,  is  B.  S.  Fisher's  new  2-story  frame  hou**, 
marked  17,  which  is  totally  demolished.  The  debris  of  the  walls  is  pilwl  to  WyW'. 
in  the  yard,  and  that  of  the  roof  to  NNW.  At  the  back  of  the  lot  is  the  beam,  marked 
18.  This,  also,  was  a  very  strong  buildiug ;  contained  four  mules,  a  great  deal  of 
forage,  and  was  therefore  quite  weighty.  The  S.  front  is  inclining  to  N.  15^  froiu 
jierpendicular;  and  the  whole  building  is  twisted,  racked,  and  moved  alwut  1  foot 
from  its  foun<lation,  the  E.  side  being  twice  as  far  as  the  W.,  and  toward  the  NW. 
The  SE.  corner  is  bulged  out  3  feet  from  the  comer-post,  and  the  S.  side  about  4 
inches  from  the  beams.    These  things  I  cannot  account  lor  by  the  weight  of  the  roof. 

From  Fisher's  to  house  19,  and  from  that  100  feet  to  eastward,  the  only  damage  done 
is  to  fences.     E.  of  19  they  are  laid  fro  ii  SW.,  and  W.  of  it  from  SE. 

House  19  was  a  1-story  iframe,  with  a  loft  or  attic.  The  chimney  was  in  the  middle 
of  the  house,  and  the  bed  occupied  the  NW.  corner.  In  the  loft  slept  three  children, 
and  in  the  bed  the  man,  wife,  and  infant.  The  loft  and  children  were  lifted  from 
the  lower  storv  and  deposited  unhurt  on  the  ground  10  feet  NE.  of  the  N.  bnild- 
ing-line.  The  W.  wall  is  laid  9  feet  from  the  line  to  NW.  The  E.  wall  laid  to  E., 
and  N.  wall  to  NE.,  and  the  S.  wall  atop  the  floor  and  toward  NNE.  The  man  and 
wife  were  killed  by  the  falling  timber,  and  the  infant  between  them  was  unscathed. 

The  tornado  passed  through  the  rest  of  the  square,  leaving  all  houses  unimpaired, 
and  laying  the  fencing  inward  to  its  track ;  then  struck  the  Charlotte,  Columbia  & 
Augusta  Railroad  depot,  which  it  greatly  injured,  as  shown  on  diagram  No.  3.  This 
was  a  strong  brick  building.  The  roof  and  all  such  lighter  parts  are  carried  to  NE. 
and  NNE.,  while  the  bricks  of  the  wall  are  both  N.  and  S.  of  thefr  former  position, 
though  the  greater  part  is  to  the  NE. 

The  stonn  passed  through  the  open  yard  and  then  reached  Watkins  street,  where 
the  trees  marked  20,  21,  22  are  filled  with  piece*  of  tin,  shingles,  and  boards,  all  ap- 
parently lodged  there  from  the  SSE.  There  is  also  a  12-feet  piece  of  scanthug  from 
the  A.  and  S.  depot. 

Nos.  23,  24,  and  25  are  trees  blown  down  from  SW.,  and  26,  27,  and  28  are  trees dov^n 
from  ESE.  ;  28  B  is  a  lamp-})ost  in  the  middle  of  street,  around  the  east  si<le  of  which 
is  lodged  a  large  quantity  of  much-twist«d  roofing-tin  from  one  of  the  railroad  depots 
The  lamp  itself  is  blown  toward  the  NE.     No.  29  is  a  house,  the  upper  stor)  «* 
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rhich  bears  a  large  dent  made  by  a  piece  of  scantling.  Tbe  following  I  did  not  see, 
)nt  get  from  reliable  authority.  In  the  yard  of  honse  marked  30  tliere  was  found 
m  oil  lamp  burning  in  a  tree.  This  was  from  some  street-lamp.  No.  31  is  an  old  rick- 
ity  baru,  which  is  inclined  to  the  NE.,  but  still  standing.  Its  doors  and  windows  are 
)Iom  to  NE. 

Almost  the  whole  of  this  square  is  covered  with  d^ris^  which  is  thickest  between 
we  22  and  house  115.  The  fences  surrounding  113  and  115  are  laid  from  SSE.,  Walker 
ireet.  The  E.  limit  of  destruction  here  is  at  house  marked  32,  where  two  trees, 
itarked  33  and  34,  are  down  from  SW.  In  front  of  them  is  lodged  tin  from  the  roof  of 
i.  and  S.  R.  R.  depot.  There  is  no  further  damage  until  house  8o  is  reached.  The 
^.  fence  is  a  low  brick  wall,  which  is  down  from  SE.  One  chimney  is  down,  the 
deks  lying  to  NW.,  and  the  top  of  another  in  the  same  direction.  Across  the  street 
5  tree  marked  36,  which  is  lyinj;  across  the  wall  of  the  Richmond  Academy  grounds. 
)b  the  E.  side  of  Center  street  is  tree  marked  31,  in  which  a  piece  of  scantling  from 
he  A.  and  S.  R.  R.  depot  is  lodged,  and  parallel  with  the  street. 
The  storm  passed  into  the  academy  grounds,  and  the  details  are  shown  on  diagram 
.  A  fence  marked  as  A,  was  blown  down  and  is  lying  to  NE.,  while  fence  B,  which 
na  a  close  board  one  that  otfered  more  surface,  is  toni  away  and  laid  40  feet  to  the 
iW.  The  outhouse  was  uninjured.  Throuuh  the  wall  and  into  Mr.  West's  room  there 
assed  a  board  similar  to  the  one  mentioned  for  No.  86  Walker  street.  At  the  SW.  cor- 
ker of  the  building  is  a  tree  down  from  WNW.  and  the  fence  from  SW.  Fence  D  is  all 
liirn  from  ENE.  and  fence  E.  from  SSW.  Fence  F  and  the  stable  are  uninjured,  and 
bee  G  toward  both  directions  shown. 

Tbe  following  is  a  description  of  damage  done  in  the  grove  of  tree«,  commencing  at 
lie  SE.  comer  of  it :  No.  1,  1^  feet  in  diameter,  lying  to  N.  and  resting  on  roots  and 
rank  of  No.  2,  which  is  the  same  size  and  lying  to  NNW.  No.  3,  2^  feet,  broken  otf  25 
eet  from  ground,  the  broken  part  lying  from  SSW.  over  Nos.  1  and  2  and  under  No.  4, 
rhich  is  2  feet  8  inches  diameter,  and  lying  to  NE.  Nos.  5  and  6  are  1|  feet,  are  up- 
»oted,  and  are  lying  to  N.  No.  7  is  3^  feet  diameter,  the  largest  in  the  grove,  and 
Be  of  the  strongest  and  finest  of  trees,  is  uprooted,  and  measures  12  feet  across  the 
broken  roots,  which  contain  enough  earth  to  till  8  carts.  The  largest  of  the  broken 
roots  measures  18  inches,  an<l  is  not  split,  but  snapped  off.  This  tree  li(\s  across  3, 4,  .5, 
5,411(1  22,  and  at  right  angles  to  them  ;  19  is  under  5  and  7,  and  lying  to  NNE.  Nos. 
l!?and  20  are  lying  across  the  N.  wall,  towanl  NE.  No.  21  is  also  across  the  N.  wall 
md  lies  to  NNE.  All  the  trees  are  E.  of  a  space  in  which  no  trees  were  injured,  as 
ihown  in  diagram.  No.  8  is  broken  30  feet  from  the  ground  into  two  pieces.  Piece 
3a  lies  to  N.  of  tnmk,  inclining  from  WSW.  Piece  8ft,  which  is  much  larger,  lies  to 
S.  of  trunk  and  inclining  from  N.  No.  9  is  1^  feet  and  No.  10  2  feet.  Both  of  these 
ire  lying  to  ENE.,  No.  10  being  a  degree  or  two  more  N.  than  9.  No.  11  is  lying  to 
SNW.  Nos.  12, 13,  and  14  in  same  direction  and  across  the  wall.  No.  15  from  SW., 
aad  1«  and  17  from  WSW.     All  these  trees  arc  oak. 

In  Sibley's  j^ard  there  is  a  limb  broken  from  a  large  free  that  stood  near  the  fence, 
>od  it  is  lying  to  N.  At  SE.  <;orner  of  Telfair  and  Centre  streets  there  is  a  limb  broken 
fiom  the  NW,  side  of  an  oak  tree  and  lying  to  NNE.  (See  diagram  No.  5  for  this  and 
▼hat  follows.)  Along  Centre  street  to  the  next  corner  some  trt»es  are  down  to  NNE. ; 
those  at  west  of  street  inclining  more  to  E.  and  at  the  E.  side  more  to  W. 

Corner  of  Greene  and  Centre  streets :  A  limb  here  is  broken  from  a  tree  and  leaning 
from  SSE.  In  tbe  grove  in  Greene,  100  feet  from  Centre,  there  is  a  tree  down  from 
ESE.,  and,  in  front  of  the  house  next  to  the  corner,  a  very  large  one  from  SE.  At 
Mrs.  Clanion's  the  iron  railing  is  down  from  S.,  and  the  four  x^iHars  that  formed  the 
^mda  over  the  door  were  jis  follows :  the  most  westerly  one.  No.  1,  was  moved  to- 
»anLs  NW. ;  Nos.  2  and  4,  blown  inward  and  fix)m  SSW.,  and  lean  against  house ; 
So.  3,  unmoved. 

Following  up  Centre  street,  the  next  damage  is  to  a  tree  at  the  middle  of  block, 
'hich  is  to  NNE. ;  then  to  Levy's,  where  the  fencing  and  chimney  is  down  from  SE., 
>tTee  in  yanl  from  E.,  and  a  fence  (B)  behind  the  tree  from  E.,  and  the  glass  of  a  con- 
fcrvatory  at  8.  side  of  house  blown  inward  and  from  SW.  A  tree  here,  which  was  at 
h  pavement  of  Centre  street,  is  blown  across  the  street  to  W^^W. 

At  Brenner's,  the  SW.  corner,  two  chimneys  are  down  ;  one  from  NE.,  and  one  from 
EXE. ;  a  tree  in  the  5'ard  is  down  from  SSVV. ;  one  at  the  E.  side  on  the  street,  and 
"le  at  the  comer,  are  down  from  SW. 

In  Levy's  yard,  a  plank  7  feet  long,  12  inches  wide,  and  1  inch  thick  was  lifted  from 
^he  CTound,  carried  8  yards  to  WNW.,  and  driven  into  a  piazza  post  endwise  (No.  38). 
At  the  NW.  corner  of  these  streets  is  a  two-stoiy  brick  house,  the  roof  and  all  intact, 
*x<'ept  the  E.  wall  of  the  garret,  the  whole  of  which  is  blown  outwanl  and  to  the 
^''SE.,  disclosing  the  interior  arrangement  of  the  room. 

On  Ellis  street  the  E.  limit  of  destruction  is  a  2-feet  tree  in  front  of  House  No.  89. 
It  is  uprooted  and  lying  from  SSW.  W.  of  that  is  a  9-inch  limb  broken  from  a  tree 
*Qdl}iiig  toward  the  N.,  and  marked  39.  Tree  marked  40  is  uprooted,  and  that 
^•vked  41  is  broken  off  6  feet  from  the  ground  j  both  of  these  are  lying  from  SE.    At 
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iSmairs,  which  wa«  a  brick  bnildiTipj  and  very  ninch  shattered,  the  chimney  is  down 
from  S.,  and  the  fence  from  8E.  The  awning  that  wjia  at  W.  side  of  house  was  torn 
away  and  lodged  in  tree  marked  45. 

The  SW.  part  of  the  roof  of  lilackamith-shop,  marked  46,  was  blown  to  SW.  The 
new  three-story  brick  houses,  marked  47,  48,  and  49,  were  unroofed. 

At  Broad  street,  the  W.  limit  of  destruction  was  Halm's  (marked  50).  Back  of  main 
building  was  a  two-story  brick  bake-house  ;  200  square  feet  of  the  roof  and  the  upiMT 
storj'  was  torn  away.  The  bricks  of  the  walls  are  laid  to  both  sides,  but  the  greattr 
part  is  on  the  floor  and  ground  to  the  NF].  of  their  former  positions.  One  of  the  rafttrs 
and  a  portion  of  the  roofing- tin  is  lodged  in  a  tree  about  300  yards  to  WNW.,  and 
other  portions  of  the  tin  is  on  top  of  house  marked  51.  A  portion  of  the  gable  con- 
taining about  200  bricks  is  laid  unbroken  on  top  of  the  house  marked  52  at  a  greater 
elevation  than  it  formerly  occupied. 

The  outhouse  back  of  Gherken's,  marked  53,  was  blown  to  NE.  The  front  walls 
of  100  and  102  Broad  street  were  blown  out  to  NXE.  and  all  the  fencing  of  100  down 
in  the  same  directicm.  In  the  rear  of  No.  100  was  the  warehouse,  which  was  unroofetl, 
and  portions  of  the  roof  lodged  in  tree  marked  54. 

No.  55  is  a  2^- feet  oak  tree  down  from  SSW.;  56  and  57  are  limbs  broken  from  trees 
in  the  grove  and  pointing  from  S.  and  SE.  No.  58  is  a  2-feet  tree  down  from  SSE.aiid 
59  a  fence  in  the  same  direction.  There  was  .also  some  minor  damages  done  here,  and 
to  the  alley  marked  60.  The  market,  marked  61.  was  totally  demoUshetl,  and  the  dibrit 
piled  over  the  street  toward  the  ENE. 

The  tornado  then  made  a  ])ath  through  the  square  bounded  N.  by  Reynolds  street^ 
leaving  outhouses,  fences,  trees,  and  everything  pointing  towaitl  it,  and  reached  9S. 
This  was  a  2|-story  brick  house,  and  No.  100  B  adjoining,  a  one-story  frame.  Of  No.  98 
the  whole  western  wall  of  the  garret  was  blown  out ;  and  the  ddbris  fell  on  100  B,  de- 
molished  it,  and  very  severely  injured  one  of  the  inmates. 

No.  62  is  an  outhouse,  of  which  the  doors  and  windows  are  blown  from  SE.  No.  63 
is  a  2-feet  tree  uprooted  and  pointing  to  N.  No.  64  is  same  size  and  same  direction.  No. 
65  is  five  trees  down  from  SE.  and  ESE.  In  this  same  yard  all  the  fencing  is  toward 
the  same  direction.  The  passage  that  connected  this  house  with  its  back  kitchen  and 
was  50  feet  E.  of  trees,  blown  trom  E.;  at  No.  89  tree  66  is  blown  from  SW.,  and  some 
fences  in  the  same  direction  ;  at  No.  83  some  flower  stands  and  protectors  are  lying  in 
the  garden,  pointing  from  SE.  and  S. 

On  Bay  street,  the  W.  limit  of  destruction,  where  was  a  tree  and  fencing  down  from 
SW.  and  a  chimney  from  S.  In  front  of  No.  15,  there  are  five  trees  down,  the  western- 
most one  front  SW.  and  the  others  from  S. :  the  front  fence  from  E. ;  and  in  the  yard  the 
trees  arc5  from  SE.  and  E. ;  those  from  E.  stop  those  from  SE. 

At  No.  13  a  limb  was  broken  ftx)ni  a  tree  and  laid  to  N.  At  12  a  tree  down  from  S., 
and  the  guttering  of  the  house  from  SE. 

From  here  there  is  no  damage  till  you  reach  tree  No.  67,  which  wa«  a  3-feet  China 
tree,  broken  oft*  at  the  roots  and  laid  to  NE. ;  several  of  the  roots  are  1  foot  in  diam- 
eter. 

At  J.  Sibley  V  at  the  E.  side  of  the  house,  there  are  limbs  and  trees  up  to  15  inches 
in  diameter  broken  and  laid  from  SE.  and  S.  A  larger  tree  at  the  street  w^as  laid  from 
the  SW. 

At  the  corner  of  Bay  and  Centre  streets,  there  is  a  large  piece  of  roofing-tin,  marked 
68,  which  was  brought  from  one  of  the  depots  in  the  center  of  the  city. 

The  steamer  Rosa  was  moored  to  one  of  the  wharves,  and  was  torn  loose,  and 
drifted  the  river. 

The  newspapers  for  a  day  or  two  subsequent  to  these  tornadoes  contained  reports 
of  damage  rtone  in  South  (Carolina  about  10  miles  N.,  but  whether  or  not  it  was  acon- 
tinuaticm  of  either  of  these  tornadoes.  I  could  not  determine. 

In  concluding  this  report,  and  following  the  instructions  conveyed  on  page  1046  of 
your  iv])ort  of  1873,  I  am  constrained  to  state  that  the  observations  of  clouds  and  all 
such  features  are  very  meager.  In  this  connection  it  will  be  remembered  that  these 
tornadoes  occurred  after  dark,  and  the  only  persons  who  noticed  the  sky  were  the  few 
exceptional  ones  that  were  habituated  to  ft. 

The  general  course  of  the  Augusta  tornado  was  from  SW.  to  NE.,  and  that  of  the 
7th  from  S.  to  N. 

In  inclosing  the  damaged  jdaces  within  lines,  as  I  did  on  the  map,  &c.,  several  cur- 
vatures of  the  paths  appear.  It  will  be  noticed  that  these  are  couicideut  with  the  ap- 
pearances of  the  minor  toma<loe8,  which  in  the  previous  part  of  this  report  I  termed 
divergences.  The  map  will  show  several  comparatively  large  bcnlies  of  water  and 
many  streams  ;  besides  these  there  is  a  great  deal  of  marshy,  boggy  land ;  but  in  the 
whole  course  of  the  investigation  I  did  not  see  a  distinct  deviation  of  cither  of  the 
toma<loes  toward  any  of  them.  There  was  apparent  some  slight  deviations  caused  by 
hills  and  ridgt»8 ;  but  my  observation  leads  me  to  believe  that  these  accompanying 
minor  tornadoes  were  the  prime  cause  of  all  the  cui'vatures  of  thi?  track  of  destruc' 
tiou. 
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The  best  examples  furnished  hy  the  Augusta  tornado  of  the  force  and  velocity  of 
rind  in  the  whirl  was  at  Hahu^s.  Here  a  portion  of  gable  of  the  bake-bouse,  i-on- 
ainiiig  about  200  bricks  and  weighing  1,250  pounds,  which  presented  8.34  square  feet 
ftufiice  to  the  perpendicular  wind  and  3f  square  ieet  to  the  horizontal  was  carried  150 
fcei  to  SSE.  This  gives  hourly  velocities  of  150  miles  to  the  perpendicular  and  320 
luiles  to  the  horizontal. 

At  Levy's  a  plank  12  inches  wide,  1  inch  thick,  and  7  feet  long,  estimated  to  weigh 
4a  pounds,  was  carried  24  feet  to  WNW.  and  driven  through  a  piazza  post  (wooden) 
Id  a  straight  line  2^  feet  above  the  position  fonnerly  occupied.  Any  calculation  I 
nake  of  the  force  required  to  do  this  is  above  600  miles  per  hour.  This  I  judge  to  be 
entirely  too  high ;  but  when  you  remember  that  the  gable  at  Halm's  was  laid  on  a  roof 
at  the  same  height  that  it  was  originally,  and  that  neither  roof  nor  piece  of  gable 
i5as  broken,  it  will  appear  that  these  were  just  sufficientto  have  done  that,  and  fully 
eiough  to  have  effected  all  other  damage  done. 

In  the  8  p.  m.  tornado  the  mean  of  all  the  calculations  made  gave  a  mean  of  310 
n&Ies  per  hour,  these  calculations  being  made  on  the  basis  of  the  weight  and  surface 
pftsented  by  the  bodies  to  the  horizontal  wind. 

Xo  facts  were  observed  that  could  not  be  accounted  for  on  the  supposition  of  the  ob- 
ytts  having  been  whirled  with  the  whirl  of  the  tornado  and  carried  less,  generally, 
tbu  half  a  mile  high. 

I  saw  nothing  that  was  carried  farther  beyond  the  path  of  the  tornado  than  the 
piece  of  scantling  marked  31  and  the  roofing-tin  marked  6Sj  which  were  about  300  feet. 
Tlte  former  showed  no  signs  of  bruising,  but  the  latter  did ;  the  former  was  laid  in  a 
tfft'.  and  toward  the  NNE.,  and  the  latter  on  the  ground. 
There  are  no  trees  stripped  of  their  bark  entii-ely,  and  none  in  which  the  stripping 
would  not  have  been  effected  by  the  wrenching  off  of  their  tops  and  limbs  without 
tke  exhibition  of  any  other  force. 
In  answer  to  the  question,  did  houses  explode  outward,  I  point  to  the  description  of 
diiQage  done  to  the  upper  walls  of  houses  marked  98  Reynolds  street,  100  and  102 
Broad  street,  and  52  on  the  corner  of  Centre  street.  I  can  account  for  the  peculiarities 
liere  in  no  other  way,  and  that  theory  does  not  satisfactorily  do  so.  I  could  find  no 
oae  who  had  observed  the  formation  of  the  tornadoes;  but  all  agree  that  in  the 
neij^hborhood  of  McBean  and  Briar  Creeks  it  had  been  a  cloudy,  dark  day,  with  fre- 
qaent  drizzling  rains,  which  became  very  infrequent  in  the  section  south  of  Butler's 
Creek,  and  which  did  not  occur  north  of  that  until  near  sunset.  Through  the  whole 
cooTMj  of  both  tornadoes  heavy  rains  began  on  an  average  of  35  minutes  before  the 
hrge  hail,  which  is  described  as  about  the  size  of  black  walnuts  (that  is,  1^  inches  in 
diameter),  and  that  the  hail  preceded  the  tornadoes  and  lasted  15  minutes. 

Tiiey  describe  the  lightning  as  having  been  remarkably  vivid  and  incessant,  the 
thunder  deafening,  and  the  noise  of  the  approaching  tornado  like  that  of  a  train  of 
firs.  All  agree  tliat  the  tornadoes  were  followed  in  35,  or  less,  minutes  by  clear,  star- 
lighted,  beautiful  weather  and  the  remarkably  noticeable  scent  peculiar  to  ]>ine  trees. 
Tills  clear,  calm  weather  seems  to  have  been  general,  and  to  (just  after  the  extremely 
li^avy  rain  that  accompanie<l  the  end  of  the  tornado  and  its  center)  have  began  as 
though  the  S.  ending  of  the  tornado-clouds  had  been  moresharjily  defined  than  is  usual 
*itli  storms. 
The  tornadoes  crossed  water  frequently  in  their  courses,  but  I  found  no  evidences  of 
^ater-spouts  ;  from  the  statements  of  those  citizens  near  their  tracks,  it  can  be  safely 
•diuitted,  however,  that  the  rainfall  in  such  places  was  heavier  than  it  had  been  before 
'Aching  them. 

For  5  miles  on  each  side  of  the  tracks  the  wind  is  described  as  vorj^  strong ;  how 
'''nch  farther  this  condition  extended  I  do  not  feel  justified  in  stating,  for  the  records 
®f  the  wind  on  the  anemometer  sheets  show  the  maximum  to  have  been  only  18  miles; 
*Qd  the  station  was  only  three  blocks  west  of  the  Augusta  tornado,  and  the  anemom- 
eter working  perfectly. 

Of  the  fact  of  there  having  been  nothing  but  in-blowing  winds  there  can  be  no 
^lestion.  A  few  persons  were  impressetl  witli  the  fact  that  a  thunder-storm  threatened 
^em,  but  there  was  not  a  vsingle  one  that  expected  anything  more  severe. 
.  The  duration  of  the  tornado  is  so  variously  estimated  by  those  near  its  track  that  I 
j'ldge  it  best  only  to  give  the  answers  of  those  most  capable  to  do  so  reliably.  Mr. 
"orse,  at  Hargrave^s  plantation,  states  that  from  the  time  that  he  was  able  to  dis- 
^^iiguish  the  noise  of  falling  trees  at  Brooks's  house  until  it  had  reached  an<l  began 
J^vastation  at  Wright's  was  not  more  than  a  minute.  Mr.  Greiner  says  it  had  passed 
*^.i8  plantation  before  he  had  realized  what  it  was.  Mr.  Tarver,  and  all  those  in  this 
^ty  who  remarked  the  noise  of  the  Augusta  tornado,  say,  in  substance,  that  when  they 
•^l  noticed  the  noise  they  stm)ped,  listening  only  a  moment  before  it  reached  them. 
The  actual  width  of  belt  affected  by  the  tornadoes  are  shown  at  both  their  widest 
^nd  narrowest  parts  on  the  diagrams,  and  are  from  25  or  30  feet  to  one-third  of  a  mile  at 
^*^J?o's,  at  two  different  points,  one  on  each  path.  They  told  me  of  harving  had  "light- 
^00(1  chunks" — which  are  the  roots  and  knots  of  the  yellow-pine  trees — in  the  tire- 
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place,  and  of  their  having  been  whirled  around  in  the  chimney  and  hearth.  At  one 
of  the  places — Brown's,  just  S.  of  Augusta — they  were  laid  in  the  floor,  the  marked 
places  shown  me  being  three  feet  to  NE.  of  the  hearth.  The  example  at  Saunders's,  jiwt 
o.  of  Buck  Pond,  differed  in  their  bein^  carried  up  the  chimney  and  into  the  tieUito 
the  NW.  Careful  and  persistent  questioning  revealed,  beyond  the  shadow  of  a  doubt, 
that  these  ** chunks"  laid  in  the  direction  of  trom  N.  through  E.,  then  S.,  and  then  W. 

I  was  told  by  the  darkies  of  globes  of  red  fire  and  similar  things,  which  I  have  not 
enough  faith  in  to  i-eport. 

The  beginning  of  the  tornado  of  the  7th  waa  in  woods.  It  is  impossible  to  get  the 
time,  there  being  no  houses  or  dwellers  there.  Mr.  Greiner  states,  and,  I  judge,  relia- 
bly, that  the  thunder,  lightning,  and  heavy  rain  began  at  6.30  p.  ra.,  and  that  the 
tornado  struck  his  house  at  7  p.  ra.  Mr.  William  Sego  and  Mr.  Morse  are  just  m  rfr- 
liable,  and  give  the  time  of  beginning  at  the  fence  and  three  trees  (marked  B)  at  Mt 
Sego^s  as  7.30  p.  m.  Mr.  Nelson  reports  the  passing  his  house  of  a  severe  rain,  hail^ 
and  thunder  storm  at  8  p.  m. ;  that  the  rain  began  moderately  heavy,  was  followed  ii^' 
fifteen  minutes  by  large  hail  which  lasted  two  minutes,  and*  says  tnat  the  hail  watti 
followed  by  rain,  which  poured  down  intensely  for  a  quarter  of  an  honr.  This  giveia 
this  tornado  a  velocity  of  18  miles  per  hour.  ►* 

The  beginning  of  the  Augusta  tornado  is  open  to  some  doubt.  Mr.  Crawford  givei^ 
it  an  about  11  p.  m.,  and  Mr.  Melton  and  Mr.  Noah  Tarver  as  1*2.30  a.  ni.  This  latt<Q 
time  is  corroborated  by  so  many  other  persons  that  I  f«et  justified  in  thinkiug  it  cops- 
rect.  Of  its  jiassage  through  this  city  at  1  a.  m.  there  can  be  no  doubt.  This  giv^ 
the  Augusta  tornadc)  a  velocity  of  20  miles  per  hour.  This  velocity  was  maintain<^ 
through  its  whole  course,  as  pi-oven  by  the  comparison  of  the  times  that  it  struck  dL^ 
fereut  portions  of  the  city. 

My  residence  is  less  than  half  a  mile  east  of  the  path  throuch  this  city,  and  I  a^ta 
easily  awakened ;  but  neither  I  nor  any  of  my  neighbors  heard  it,  or  knew  of  its  psi»» 
sage  until  the  next  morning. 

Very  respectfully,  your  obedient  servant, 

HUGH  R.  STOCKMAN, 
Pnvaie,  Signal  Corp$j  U.S. A, 

The  Chief  Sigxal-Officer,  U.S.A., 

Washington^  D.  C. 


Paper  43. 


NOTES  ON  THE  WALLTNGFORD  TORNADO  OF  AUGUST  9,  1878,  TO  ACCOM- 
PANY MAPS  A  AND  B,  BY  W.  A.  GLASSFORD,  SERGEANT  SIGNAL  CORPS, 
U.  S.  A. 

The  meteor  known  as  the  Wallingfonl  tornado  was  by  no  means  con&ned  to  the  Til- 
lage of  Wallingford,  but  a  long  strip  of  country  extending  nearly  the  entire  length  of 
Connecticut  felt  the  effect  of  the  disturbance,  which  hero  developed  such  great  energy. 
The  first  a])pearance  seems  to  have  been  at  South  Kent ;  the  last  near  Watch  Hill,  on  the 
Sound.     Wallingford  occupies  a  place  about  midway  between  these  pla<'e8,  but  whether 
or  not  the  track  of  the  tornado  obsc»rved  at  other  poiufs  is  a  continuation  of  the 
Walliugford  track,  I  have  been  unable  to  verify  by  observation,  but  am  inclined  to 
think,  from  accouutii  given  and  study  of  positions  upon  the  map,  a  zone  favonil»l« 
to  the  formation  of  tornadoes  existed,  and  that  the  occasional  appearance  of  tbesa 
meteors  was  within  this  zone  and  iu  the  same  or  paral lei  to  each  other's  tracks.    Appear- 
ing first  near  South  Kent,  here  striking  near  the  summit  of  a  hill,  its  movements  are 
Baid  to  have  been  a  little  south  of  east  forward  to  Kent  Mountain  and  over  it;  theuce 
passiug  into  the  valley  south  of  New  Preston.     Near  this  place,  30  miles  northwesterly 
from  Walliugford,  the  tornado  followed  a  narrow  track  about  40  rods  long  and  *20  feet 
wide,  being  m  the  head  of  the  valley  about  one-fourth  of  a  mile  south  of  the  villa^; 
houses  and  barns  were  blown  down  and  unroofed ;  many  very  large  trees  torn  up  oy 
the  root«.     In  one  instance  the  great  pc»wer  of  the  wind  at  this  place  is  illustrjit^d  by 
the  carrying  of  a  lar^e  oak  tree  so  far  that  its  place  of  growth  cannot  be  found ;  per- 
sons witnessing  it  said  that  two  current*  of  air  appeared  to  unite  at  this  point,  where 
the  valley  grew  narrow.     Rain  fell  in  torrents,  an<l  the  thunder  rolled  continually,  ani 
the  lightning  was  terrific.     Next  it  appears  to  the  north,  resumiug  its  original  conne, 
crossing  the  Shepaiig  River  and  Railroad  passing  about  3  miles,  it  rose  from  a  deep> 
valley,  and  no  other  trace  is  found  in  this  district.     Continuing  over  the  land,  no  trace* 
are  known  till  Waterbury  is  reatdied,  16  miles  northwesterly  from  Wallingford;  toUi» 
west  of  Waterbury  about  2  mile*  one  roof  was  taken  off  and  limbs  of  trees  broken  oc^ 
casionally ;  in  the  village  chimneys  were  toppled  over  and  a  very  strong  wind  exi8t4Kl* 
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»ry  intelligent  observer  describes  one  cloud  of  great  size  and  very  high,  black, 
►llinc  in  immense  folds,  with  scud  moving  in  four  directions  in  as  man}-  strata 
•ound  the  cloud,  showing  different  direction  of  currents  at  varying  heights.  At 
ire,  about  6  miles  from  Wallingford,  a  similar  cloud  is  described  to  have  passed 
^ad,  attended  by  a  very  heavy  surface  wind.  Some  little  damage  was  done.  A 
uward  in  it-s  course,  near  the  Cheshire  Copper  Mines,  I  observed  an  orchard  pros- 
,  but  no  particular  eAadences  of  whirlwind  action,  the  trees  being  thrown  for- 

next,  passing  over  a  range  of  hills,  the  storm  passed  down  the  valley  toward 
igford,  to  burst  on  that  beautiful  village  with  all  the  horroi-s  that  accompany  the 
>f  these  unwarned  visitants  of  nature.  Passing  over  this  spot  at  present  we  pur- 
i  course  beyond  through  the  towns  (townships)  of  Durham  and  Killing^vorth, 

scmie  of  its  violent  nature  was  shown  in  its  sweep  for  over  a  mile  between  two 
^ains;  here  some  houses  and  bams  were  wrecked  and  a  grove  of  large  chestnut 
iwept  down.  At  Killingworth  the  same  thing  was  repeated,  by  unroonng  houses, 
ig  down  bams,  and  damaging  orchards.  The  effect  of  the  tornado  was  also  felt 
•th  Guilford  and  North  Madison.  From  this  point  the  meteor  took  an  aerial 
till  reaching  the  sound  off  Watch  Hill,  where  the  steamer  Franconia  encouu- 
it.  In  this  aerial  course  the  storm  could  be  traced  over  Essex,  and  persons  near 
jud  describe  it  as  being  greatly  agitated ;  a  great  roaring  noise  was  heard  some 
ce,  but  no  effect  upon  the  suriface.  The  time  of  its  visitation  at  these  places  is 
ndetinitely  given,  but  the  earliest  developments  took  place  in  Western  Connecti- 
icee^ssively  visiting  the  places  lying  in  its  course  to  the  southeast;  it  passed  over 
igford  a  few  minutes  past  six  o'clodi  in  the  evening  and  struck  the  steamer  Fran- 
before  8  p.  m.     The  points  of  visitation  are  shown  upon  the  accompanying  plan 

State  on  Exhibit  A. 

village  of  Wallingfoni  lies  upon  the  sloping  hill-side  near  and  within  the  valley 

Quinipiac  River.  The  valley  extends  nearly  north  and  south,  skirted  upon  the 
)y  somewhat  precipitous  and  high  hills,  of  which  Mount  Tom  (also  known  as 
:  Lamentation)  is  immediately  to  the  west.  A  bend  in  the  valley  to  the  north- 
occurs  just  north  of  this  mountain,  and  there  is  a  gap  between  it  and  other  hills 

southwest  of  Wallingford.  After  crossing  over  the  ridge  the  tornado  followed 
lley,  hugging  the  hills,  and  met,  over  a  mill-pond  or  lake,  another  storm  coming 
he  southwest.  All  who  saw  the  tornado  say  there  was  a  meeting  of  two  clouds 
Community  Lake,  at  the  base  of  Mount  Tom,  and  to  the  northwest  of  the  \'il- 

Tlie  cloud  coming  from  the  northwe^st  is  described  as  very  black  and  threaten- 
liile  the  other  was  of  less  importance.  Previous  to  the  tornado  the  wind  was 
he  south we«st  and  gentle,  with  a  heavy  bank  of  dark  clouds  to  the  north,  accom- 
I  by  heavy  thunder  and  lightning.     It  was  expected  this  stonn  would  go  to  the 

as  others  hatl  done ;  but  the  wind,  about  5..%  p.  m.,  shifted  to  the  west  and  in- 
d  in  force,  then  followed  by  light  showers  of  rain  and  a  gale  of  wind  driving  a 
loud  at  a  very  rapid  rate  ;  but  the  gale  at  the  surface  lasted  a  very  short  time, 
.vhich  it  rained  quite  hard,  but  no  hail.  Where  the  clouds  came  in  contact  a 
wa«  observed,  and  some  say  a  water-spout ;  others  dispute  this.  However,  there 
lave  Ijeen  spray  lifted  from  the  lake,  doubtless  having  the  appearance  of  a  wat«r- 
I  saw  no  evidence  of  fish,  or  any  great  quantity  of  water  taken  from  the  lake ; 
he  occasional  appearance  of  houses  spattered  with  mud,  which,  when  examined, 
>  appearance  of  having  come  entirely  from  the  lake,  or  even  from  the  ground, 
igh  fish  were  reported.     Of  the  many  factories  hert^  but  one  was  struck,  that 

the  spoon-shop  of  Mr.  George  Grasser,  which  was  badly  damaged,  apparently 
ainor  tornado  or  gust  to  the  southwest  of  the  main  track.  This  seems  the  first 
ng  touched;  its  roof  was  carried  over  a  bam  and  garden  and  landed  on  the  edge 

lake.  The  bam  over  which  it  was  carried,  though  old  and  not  firm,  was  pist 
ly  moved  from  its  foundations.     A  windmill  near  by  was  carried  away.     These 

might  be  accounted  for  by  a  polar  current  coining  down  the  valley  over  the 
the  topography  of  which  was  favorable  for  its  wedging  itself  under  the  warmer 
ng  cuiTent,  which,  at  this  juncture,  reached  forwanl  to  fill  the  higher  displaced 
of  cold  current,  thus  taking  the  shop  roof  and  elevating  it  above  the  barn  and 

touching  it.  Probably  the  formation  of  the  whirl  took  place  at  this  inrush  of 
e  configuration  of  the  ground  playing  a  part-  in  the  direction  of  the  currents. 

was  not  till  the  met^jor  ha<l  ascended  the  lake  bluff  and  passe^l  near  the  rail- 
hat  the  serious  work  of  destruction  commenced.  Upon  the  bluff  incline  were 
hinly  scattered ;  some  thrown  down,  others  broken  ofi".  The  trees  escaping  were 
r  small  oaks,  which  easily  bent  to  the  blast ;  others  that  would  not  yiehl  were, 
ly  cases,  pulled  up  by  the  roots,  and  in  some  instances  dragged  many  feet  up- 
">n  the  bank  and  plowing  it.  Here  seems  the  most  positive  evidence  of  the  liit- 
tjct  of  the  meteor.     Very  few  instances  are  found  of  the  crossing  of  prostrated 

one  occurs  here  near  the  center  of  the  track.  After  leaving  the  bank  a  bare 
iccurs,  upon  which  was  nothing  but  the  flexile  grass  to  show  the  tornado  path ; 
an  absence  of  any  marks  here  occurs.  Com  near  the  railroad  track  only  showed 
'ard  inclination.     Considerably  south  of  the  track,  toward  the  spoon  factory, 
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was  a  sliell  of  a  house,  whoso  frame  and  all  its  parts  were  lifted  up  and  carried  some 
distance  hy  a  southerly  indraught. 

At  the  depot  the  wind  was  sufficiently  strong  to  overturn  a  wagon ;  Michael  Toohej-'s 
house  was  utterly  demolished,  Mrs.  Tooiiey  heing  carried  about  700  feet  to  the  east- 
ward beyond  the  railroad  track ;  her  mutilated  I'emainB  were  found  cut  by  telegraph 
lines.     This  house  was  near  the  center  of  the  vortex,  the  dSbris  being  carried  forward 
and  promiscuously  distributed.    The  trees  shown  near  the  spot  were  bent  forward  aa 
illustrated,  and  the  bark  perforated  with  sand  and  gravel,  making  the  tree  look 
scorched ;  the  limbs  were  chafed  and  broken,  and  the  st«ms  of  the  leaves  only  rt 
maining;  but  this  occurred  on  the  upper  part  of  the  prostrated  trees  only.    The 
Catholic  church  and  cemetery  were  a  little  south  of  the  vortex  center,  and  the  monu- 
ments tlirown  generally  northeast,  the  heaviest  weighing  about  1,875  pounds,  which, 
with  cap  and  statue,  would  weigh  at  least  a  ton.     These  monuments  were  not  broken, 
but  seemed  partially  lifted  from  their  pedestals  and  dropped  upon  their  sides;  at 
least  the  force  against  them  was  sufficient  to  throw  them  clear  without  chipping 
comers  or  otherwise  showing  contact  with  the  bases  upon  which  they  rested  ;  in  other 
words,  they  seem  thrown  a  little  distance  by  a  tremendous  laterally -exerted  force. 
Head-stones  were  laid  flat  and  some  broken,  probably  by  flying  missiles ;  not  a  siujfle 
timber  of  the  church  remained  standing ;  the  wind's  force  was  exerted  from  the  south- 
westerly, and  moved  the  foundation,  timbers,  and  floor  forward,  the  whole  having  the 
appearance  of  a  heap  of  rubbish.    A  boy  walking  upon  the  railroad  track  was  carrieil 
400  feet,  dashed  against  a  house,  and  killed. 

Other  indraughis  to  the  right  of  the  track  occurred  at  Old  Colony  street  and  upon 
the  plain,  the  latter  reaching  a  long  distance,  and  moving  a  newly-built  house  from 
its  foundations.  This  is  undoubtedly  the  same  current  that  overthrew  the  wagon  at 
the  depot.  The  iudraught  reaching  down  Old  Colony  street  was  severe  enough  to 
take  large  elm  trees  and  wrench  them  ofi*  at  some  distance  from  the  ground.  Along 
this  street,  where  the  roots  of  trees  were  strong  and  well  planted,  the  limbs  only  were 
att'ected,  the  appearance  being  that  the  force  was  exerted  some  feet  above  the  slirfatc. 
The  Lewis  House,  just  south  of  the  track,  was  moved  from  it-s  foundation,  apparently 
l)ent,  and  drag<xed  by  a  force  exerted  at  the  top  of  the  building.  "  Wallace^s  Row" 
was  so  thoroughly  destroyed  that  only  thickly-spread  dehris  showed  the  place  where 
the  houses  once  stood.  These  houses  could  not  have  much  escaped  the  center,  as  the 
houses  became  heaps  and  were  thrown  northeasterly. 

Upon  the  corner  of  Old  Colony  and  High  streets  was  dropped  debris  that  was  carried 
from  the  three  houses  to  the  west,  and  some  in  this  pile  was  recognized  as  part  of 
Michael  Toohey's  house,  which  I  believe  correct,  as  Mrs.  Toohey  was  carried  near  this 
point.     The  trees  I  have  shown  north  of  the  track  as  prostrated  cannot  be  considered 
as  strong  or  hard  to  throw  down,  as  they  were  fruit  trees  in  mellow  earth,  and  their 
roots  not  deep  enough  to  withstand  much  force.    Tracy's  house  was  not  damaged  other 
than  having  part  of  its  roof  on  the  east  side  torn  off*.     The  Saundei-s  house  was  totally 
demolished,  moved  to  southerly  and  twisted,  debris  scattered  toward  High  street,  and 
one  side  of  the  house  carried  107  feet.     The  houses  of  Ginly  and  Condon  were  badly 
demolished;  their  debris  carried  northeasterly  ;  the  Ginly  house  moved  about  10  feet 
and  twisted  to  the  left ;  batt<?red  by  mud  and  missiles  on  south  and  east  side.    The 
east  side  of  the  Condon  house  burst  outward  and  moved  to  the  northeast.    Fowls  wen» 
observed  here  half  plucked,  as  also  near  the  cemeterv.    The  house  of  Mr.  Simmons  i»- 
probably  the  most  curious  of  all ;  it  moved  from  its  ibuudation  to  the  northeast,  then- 
seems  to  have  burst  outward,  its  walls  lying  flat  upon  the  ground,  as  if  having  beea^ 
turned  upon  hinges  at  their  lower  edge;  the  roof  and  other  debris  from  within  wa« 
carried  northeasterly  only  a  short  distance;  partitions  within  the  buildiug  were  twisted, 
but  remained  standing.    Near  by  stood  a  barn  that  a  man  saw  carried,  as  he  descrilK%, 
** bodily  away.**    No  parts  have  since  been  recognized.     The  tree  shown  in  Exliihit 
B,  near  this,  was  small,  and  probablj'  is  useful  to  show  the  directive  force  of  the  wind. 
Near  the  bam  a  hog-pen  was  left  untouched.     Upon  the  opposite  side  of  the  street  a 
house  was  twisted,  and  its  north  and  east  sides  thrown  outward,  with  roof  and  d^bri* 
laid  across  High  street  to  the  northward.     Only  a  few  fences  and  small  bushes  exi^t 
in  the  hill  ascent,  till  the  orchard  is  reached,  near  Main  street,  close  to  the  rear  of 
houses  fronting  on  that  street.    The  orchard  was  mostly  swept  down,  but  the  direction 
of  the  trees  was  generally  forward,  the  variation  in  their  direction  not  sufficiently  dis- 
tinct to  allow  examination  to  the  soft  earth  in  which  they  were  ]danted  and  the 
shape  of  top  or  roots ;  the  fact  that  some  trees  remained  unhurt,  shows  that  the  tor- 
nado abated  its  violence  somewhat.    No  vortex  center  can  be  distinctly  tnicwl  ujjob 
the  brow  of  the  hill,  as  shown  on  Exhibit  B ;  the  swath  of  toniado  ettect  upon  Main 
street  is  shown  quite  wide,  with  intervals  where  little  damage  was  done.     At  the  Rice 
place  the  chimneys  were  not  even  topple<l  over,  whereas  most  disastrous  results  occur 
on  either  side ;  in  the  common  phrase,  it  seems  to  have  divided  into  two  parts. 

At  the  corner  of  High  and  Main  streets,  at  the  residence  of  Samuel  Peck,  no  dama<:r^ 
was  done  to  his  house  except  the  loss  of  his  chimneys,  but  his  barn  roof  was  laid  in 
the  street,  and  Mr.  Peck  says  he  saw  the  whirlwind  strike  his  baru,  which  seemed  to 
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send  the  whirlwind  np,  and  to  each  side  of  the  honse^  breaking  on  the  north  and  south 
aides  only,  but  again  uniting  east  of  the  house^  and  there  twisting  trees  and  throwing 
down  the  fence.  Immediately  opposite  on  High  street,  Mr.  Vasseur's  house  was  terri- 
bly wrecked,  the  balcony  blown  away,  the  house  lifted,  and  the  parlor-floor  arched 
upward.  The  wind  broke  in  at  the  west  window  and  carried  some  partitions ;  a  plank 
was  dashed  through  the  side  of  the  house ;  the  house  was  moved  as  it  were  on  a  pivot 
at  the  southwest  comer  about  six  feet  to  the  southeast.  Upon  the  three  chimneys  of 
the  house  were  flagstone  slabs ;  one  of  each  was  carried  in  the  three  directions,  west, 
east,  and  south.  The  appearances  at  this  house  show  decided  evidence  of  the  exist- 
ence of  a  whirl,  and  also  that  the  force  must  have  been  exerted  at  a  few  feet  distance 
from  the  ground,  as  a  chicken-coop  about  8  feet  high  was  not  in  the  least  iigured.  The 
bam  owned  by  this  gentleman  was  carried  about  80  feet  and  then  reduced  to  frag- 
ments, the  south  side  of  which  was  carried  probably  100  feet  farther,  and  the  roof 
landed  on  the  opposite  side  of  the  street  near  Mr.  Hough^s  house.  In  the  rear  of  Mr» 
Vasseor's  house,  a  tree  was  uprooted  and  carried  north,  while  trees  in  the  street  were 
thrown  southerly.  I  was  told  that  fish  were  found  in  the  back  yards  of  the  Vasseur 
and  Munson  houses  and  that  they  were  covered  with  mud.  I  failed  to  interview  the 
party  seeing  this  and  verify  by  his  own  words  the  truth  of  the  statement. 

Mr.  Munson's  house  probably  suffered  more  than  any  other  on  this  street.  This  gen- 
tleman says  that  upon  goin^  to  his  back  door  he  saw  Mr.  Hall's  bam  flying  toward 
him  firom  the  southwest,  followed  by  Mr.  Vasseur's  bam  from  the  north.  The  house 
seemed  pushed  over  apparently  by  a  force  at  the  top,  leaving  the  upper  story  most 
whole,  while  the  timbers  of  the  lower  part  were  broken  and  terribly  shattered ;  the 
house  was  moved  diagonally  across  the  foundation  and  probably  lifted,  and  then  set 
down  with  a  crash,  parting  the  second  story  and  landing  it  on  the  sidewalk.  On  the 
west  side  of  Main  street  the  house  of  Mr.  Hall  was  shattered,  yet  the  house  of  Mr.  An- 
drews, very  near,  escaped  with  the  loss  of  the  west  windows. 

The  school-house,  a  large  brick  building  some  distance  outside  of  the  center  of  the 
track,  was  very  badly  damaged,  the  upper  portions  swept  away  and  distributed  to 
the  northeast :  while  the  upper  portions  suffered  so  much,  the  lower  story  was  but 
little  damaged,  the  windows  even  on  the  west  side  but  little  broken ;  the  indraught 
frt)m  the  southwest  that  carried  away  the  d^brU  seems  to  have  exerted  its  force  at 
some  height  as  here  shown. 

Upon  the  east  side  of  Main  street  considerable  loss  was  sustained  by  unroofing 
houses  and  the  twisting  of  trees,  but  the  great  violence  seems  to  have  suspended  ac- 
tion till  the  descent  of  the  hill  to  Elm  street ;  on  this  street,  which  is  on  the  eastern 
declivity  of  the  hill,  large  elm  trees  were  stripped  or  torn  up.  One  elm  tree  was 
broken  off  above  the  ground  about  9  or  10  feet,  measuring  9  feet  in  circumferance ; 
the  trees  between  Christian  and  Academy  streets  generally  lie  from  north  25  to  40 
degrees  east.  A  very  large  tree  here  prostrated  measures  10  feet  in  circumference  at  4 
feet  from  the  ground ;  breadth  of  roots  20  feet,  with  earth  on  roots  to  same  width.  I 
regard  this  elm  tree  phenomena  as  a  most  distinguishing  feature  of  the  southerly  in- 
draughts. The  center  of  tornado  track  in  its  passage  over  Elm  street  was  most'vio- 
lent  and  seems  to  have  been  near  the  ^^Sargenf  house ;  this  house,  and  those  on  the 
north  and  on  the  opposite  side  of  the  street,  were  shattered  in  the  most  remarkable 
manner,  and  scattered  in  the  utmost  confusion;  the  parts  of  the  houses  mixed  together 
in  such  a  manner  that  it  was  impossible  to  distinguish  the  parts  of  one  house  frx)m  the 
other.  This  phenomena  would  certainly  establish  the  fact  of  a  whirl  existing  here, 
and  so  confusing  the  objects  in  its  way.  Besides  the  features  of  the  locality  spoken  of 
in  the  **  Journal  abstract,"  of  August  10,  but  little  can  be  added,  except  the  Joel 
house,  which  is  there  described  as  battered  with  mud  and  bombarded  with  missiles ; 
within  the  house  the  dust  permeated  everywhere  and  blinded  the  inmates ;  the  dishes 
were  so  covered  that  not  a  spot  free  from  dust  could  be  found. 

These  not«s  cover  the  portion  of  the  tornado  track  shown  on  Exhibit  B.  Further 
than  this  my  time  would  not  allow  me  to  more  than  hastily  pass  over,  but  I  observed 
that  the  track  does  not  continue  in  a  direct  line  after  leaving  Elm  street,  but  shifts  to 
the  north  and  continues  with  fully  the  violence  as  at  any  point  I  have  described. 

Re8t>ectfully  submitted. 

W.  A.  GLASSFORD, 
Sergeant  Signal  Carps j  U.  S.  A, 
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Paper  44. 

REPORT  OF  TORNADO  AT  WALLINGFORD,  CONN.,  AUGUST  9,  1878,  BY  L  A. 

REED,  SERGEANT  SIGNAL  CORPS,  U.  S.  A. 

From  all  the  data  that  I  could  ohtain  fix)m  eye-witnesses  of  the  tornado,  in  it,  asd 
near  it,  and  on  both  sides  of  it.  I  conclude  as  follows:  That  a  cumulns-stratus  clondf 
extending  around  the  horizon  from  northeast  to  north,  with  apparently  slender  petb 
extending  above  the  cloud  and  stretching  from  one  end  of  it  to  the  other,  the  hi^b^ 
peak  appearing  to  be  10  to  15  degrees,  the  others  averaging  8  to  10  degrees  in  height, 
was  first  observed  to  begin  forming  during  the  p.  m.  northeast  of  the  village  of  Will- 
ingford,  apparently  near  Meriden.  Near  the  eastern  extremity  of  this  cload  a  ray  of 
lignt  appeared  that  brought  into  view,  by  this  peak,  a  small  detached  cloud.  Aa  the 
cumulus-stratus  appeared  to  move  the  small  one  would  move  also,  but  at  its  assn]D«d 
distance.  When  the  dark  cloud,  as  it  had  now  become,  reached  west  peak  of  Mount 
Lamentation,  about  4^  miles  north  of  the  village  of  Wallingford,  the  ray  of  light  dis- 
appeared and  the  cloud  itself  appeared  to  suddenly  turn  bottom  side  np  and  grov 
black  and  blacker  in  color.  Electricity  of  the  most  terrific  and  intense  kind  began  to 
fill  the  air.  No  zigzag  flashes  of  lightning  were  seen  as  in  ordinary  thunder-stonns. 
but  straight  rods  of  tire  came  down  from  the  sides  of  the  cloud  to  the  eaxth.  Pesd  afia 
peal  of  distant  heavy  thunder,  in  quick  succession,  was  now  distinctly  heard.  About  S.45 
p.  m. ,  from  the  several  manufactories,  the  employes  began  to  go  to  their  respective  homes. 
The  dark  cloud  was  now  getting  closer  to  the  village  and  hung  low,  heavy,  and  com- 
pact, confining  itself  to  the  width  of  the  river.  About  6  p.  m.  it  reached  the  basin  or 
X>ona  of  water,  and  was  met  by  another  dark  cloud  that  haa  suddenly  and  uuexyiectedlY 
come  in  sight  from  the  southwest,  and  that  had  not  been  observed  until  a  short  time 
before  its  junction  with  the  dark  cloud  from  the  north.  The  meeting  of  the  two  cloads 
occurred  about  one-eighth  of  a  mile  above  the  spoon  manufactory  buildings  of  Wall- 
ingford  Community  and  over  the  pond  or  basin  of  water.  About  the  time  the  sonth- 
west  cloud  reached  the  spoon  manufactory  buildings  a  white  scud  appeared  in  front  of 
it  that  appeared  to  move  from  right  to  left  and  around  the  cloud.  At  the  moment  or 
about  the  time  the  two  clouds  joined  with  each  other  the  water  of  the  basin  or  pond  he- 
came  very  agitated  and  disturbed  and  a  volume  of  wat«r,  about  as  much  as  a  barrel  would 
contain,  arose  in  a  cylindrical  shape  and  suddenly  connected  itself  with  an  inverted 
cone-shaped  cloud  that  now  hung  down  from  and  that  was  attached  to  the  dark  clood. 
The  violent,  rapidly-revolving,  whirling  motion  of  the  inverted  conei-shape  portion  of 
the  cloud  very  soon  caused  it  to  assume  a  funnel  shape,  that,  as  the  dark  cloua  went  fo^ 
ward  in  a  northeast  direction,  went  spinning  around  and  around  like  a  top  would  da 
The  cloud  possessed  a  most  intense  black  appearance.  Several  small  dark  grav  col- 
ored clouds  were  observed  revolving  around  the  sides  of  the  funnel-shape  portion  d 
the  dark  cloud,  the  point  of  the  funnel  appearing  to  be  below  them.  Some  persons 
thought  that  they  observed  curls  of  whitisn  steam  issue  from  the  cloud  as  is  sometimee 
seen  to  issue  from  the  stack  of  a  locomotive  engine ;  that  streams  of  muddish  water 
would  at  times  appear  to  spurt  put  from  the  funnel-shaped  cloud.  An  observer  on  the 
front  and  south  side  of  the  track  of  the  tornado  said  to  me  that  as  the  dark  cloud  moved 
across  the  plains  from  west  to  east  it  appeared  as  if  it  possessed  on  its  top  three  layers 
of  scud  cloud  that  appeared  to  extend  about  a  quarter  of  a  mile  from  a  southwest 
direction  to  an  easterly  one,  and  that  these  layers  of  this  scud  cloud  appeared  to  pos- 
sess numerous  small  rounded  clouds  that  were  apparently  struggling  and  twisting  and 
tussling  with  each  other. 

The  first  damage  done  by  the  tornado  was  at  the  eastom  edce  of  the  pond  or  basin 
of  water,  and  was  the  complete  destruction  of  Grasser's  buuding,  a  small  shop  one 
and  a  half  story,  22  feet  front,  25  feet  lon^,  and  28  feet  high — spoon  manufactory — loss 
about  $600  to  $800.  A  small  bam  belonging  to  Mr.  Palmer  Foster  was  moved  by  the 
wind  northeast  about  4  feet  from  its  foundation ;  a  few  apple  trees  uprooted  in  Mr. 
Foster's  yard.  Mr.  Foster  had  just  returned  home,  and  was  at  his  bam  unhit-ching 
his  horse  from  a  light  lumber  wagon,  when,  by  the  force  of  the  wind,  the  man,  horse, 
and  wagon  were  thrown  down  the  bank  of  the  pond  30  feet.  The  apple  trees  that  were 
uprooted  in  Mr.  F.'s  yard  were  lying  towards  the  northeast.  About  an  eighth  of  i 
mile  above  the  junction  of  the  two  clouds,  the  direction  of  the  dark  cloud  is  abnoot 
due  east.  Why  it  is  that  the  direction  of  the  path  of  the  destroyer  was  changed  from 
NE.  to  E.  I  cannot  say,  unless  it  was  that  the  circular  motion  of  the  northern  side  of 
the  dark  cloud  was  greater  than  it  was  on  the  southern  side.  Soon  after  the  change 
of  direction  the  patn  of  the  destroyer  is  plainly  visible,  striking  first  the  house  of 
Mr.  Mooney,  where  so  many  persons  lost  their  lives ;  then  a  short  distance  as  you  go 
east,  on  the  north  side,  are  a  few  houses  that  were  destroyed  and  where  several  persoiu 
were  killed;  and  on  the  south  side  the  Catholic  church,  a  one  and  ahalf  story  building  75 
feefc  front  by  100  feet  in  length,  was  destroyed,  completely  demolished,  and  the  monu- 
ments and  marble  slabs  in  uie  cemet'Cry  broken  ofif  and  flJEittened  to  the  ground.  A 
short  distance  east  of  the  Catholic  church  stood  a  row  of  nine  houses  connected  and 
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disconnected,  known  as  Wallace^s  row.  Here  it  was  in  the  narrow  limits  of  35  acres 
that  so  many  persons  lost  their  lives,  and  so  many  others  were^  woonded,  and  twelve 
houses  completely  destroyed. 

Passing  on  east  from  this  sad  spectacle  of  min  and  desolation,  we  come  to  the  np-rooted 
apple  trees  of  the  once  fine  orchard  in  the  immediate  rear  of  Mr.  Hermann  Vasseur's 
and  John  Munson's.    The  apple  trees,  as  well  as  all  other  trees,  are  lying  in  an  easterly 
direction.    Aft-er  passing  throngh  the  orchard  grounds  to  the  residence  of  Mr.  Hermann 
Yasseiir,  the  spot  is  reached  where  once  stood  the  two  and  a  half  story  residence  of 
Mr.  John  Munson,  on  Main  street.    Here,  in  the  space  of  250  feet  wide  by  125  feet  deep, 
there  seems  to  have  been  at  least  two  small  whirlwinds,  each  of  about  50  feet  in  diam- 
eter.   East  of  Main  street,  750  feet,  the  tornado's  fury  appears  to  be  somewhat  withheld ; 
the  trees  that  are  uprooted  are  lying  in  an  easterly  direction.    On  the  west  side  of  Elm 
street  a  few  houses  are  destroyed ;  evidence  of  more  whirlwinds  appear  here.   Easterly 
of  Elm  street  the  tornado  seems  to  have  spread  out ;  on  leavinj^  the  ground  passed  off 
east  a  few  degrees  to  the  south.    The  trees  on  the  northern  side  of  the  track  of  the 
tornado  are  lying  to  the  south ;  on  the  southern  side  they  are  lying  to  the  north.    On 
Elm  street  large  elm  trees  4  and  5  feet  in  diameter  are  uprooted  and  are  lying  to  the 
north. 

It  was  very  difficult  for  me  to  obtain  apnroximatingly  correct  dimensions  of  the  dark 
cloud  that  marked  the  track  of  the  tornado ;  but,  from  the  information  I  could  set,  I 

fdace  the  dimensions  of  the  cloud  at  75  to  100  yards  wide  and  from  500  to  800  feet  hi^h. 
i^lbridge  Doolittle  says  that  it  moved  so  rapidly  that  it  was  almost  impossible  for  him 
to  tell  the  dimensions  of  the  cloud.  It  passed  through  the  air  over  the  village  with  a 
rolling  motion  and  with  such  a  rumbling,  roaring  noise  that  it  was  startling  to  witness 
such  a  sight. 

Mrs.  William  M.  Foster  stated  to  me  tliat  as  the  dark  cloud  passed  over  her  resi- 
dence it  seemed  to  envelope  them  in  a  mist  or  fog ;  spattering  sand  against  the  blinds ; 
she  could  not  state  its  dimensions.  Thinks  that  it  was  about  three  minutes  in  pass- 
ing. When  the  roaring  noise  ceased,  the  rain  set  in.  The  house  in  wliich  she  resides 
is  situated  immediately  upon  the  pond.  Mrs.  Samuel  D.  Bidwell,  who  lives  in  the 
adjoining  house  to  Mrs.  William  M.  Foster,  said  to  me  ''that  she  was  in  the  kitchen 
with  her  two  grand-children,  respectively  two  and  four  years  of  age,  ready  for  and 
waiting  tea  for  Mr.  Foster,  her  son-in-law,  when,  about  6  p.  m.,  the  tornado-cloud 
struck  their  house,  and  simultaneously  came  rain  and  sand  against  the  blinds.  It  did 
not  occur  to  her  that  the  house  would  fall.  The  damage  the liouse  sustained  was  the 
loss  of  a  few  tops  off  of  the  chimneys.  In  the  yard  one  or  two  apple-trees  were  blown 
down.  Did  not  see  any  hail.  She  could  not  say  what  were  tne  dimensions  of  the 
dark  cloud ;  it  seemed  to  be  close  down  to  the  ground ;  it  was  misty  or  foggy ;  did  not 
last  beyond  two  or  three  minutes.'' 

Dr.  Harrison,  whose  house  is  about  175  or  200  yards  on  the  south  side  of  the  center 
of  the  track  of  the  tornado,  on  Main  street,  said  to  me  that  he  was  about  taking  tea 
with  his  family  when  he  heard  a  great  noise,  as  the  rumbling  of  a  wagon  over  cobble- 
stones— crashing,  crushing,  roaring  noise,  as  the  waters  of  the  Niagara  going  over  the  ' 
falls.  It  was  very  dark ;  olack  as  night.  He  looked  out  and  saw  uie  maple-tree  tops 
breaking  off  and  falling.  Could  not  state  the  dimensions  of  the  dark  cloud ;  did  not 
have  a  good  view  of  it.  Saw  no  hail.  After  the  dark  cloud  left  the  river  and  entered 
the  plains  I  am  inclined  to  believe,  from  evidences  of  the  width  of  spots  of  destruction 
along  the  track  of  the  tornado,  that  the  cloud  contracted  and  widened  alternately,  as 
in  the  vicinity  of  the  Catholic  church  the  area  of  destruction  is  greater  than  fartner 
up  the  hill.  Mr.  Vassner's  and  Mr.  Munson's,  on  Main  street,  the  path  of  destruction 
is  narrower  than  it  is  at  Elm  street,  where  the  tornado  left  the  earth.  The  length  of 
the  path  of  destruction  is  about  1^  to  li  miles :  its  width  varies  from  425  to  450  yards; 
the  center  of  the  track  of  the  tornado  from  75  to  90  yards.  On  each  side  of  the  track 
of  the  tornado,  from  150  to  175  yards  from  the  center  to  the  edge  on  each  side,  houses 
were  blown  down,  trees  uprooted,  and  chimney-tops  blown  off.  The  general  direction 
of  the  tornado  was  from  west  to  east,  nearly  a  due  course ;  from  the  time  it  appeared 
on  the  plains,  in  rear  almost  of  the  Catholic  churchy  from  where  the  two  clouds  Joined 
over  the  pond  to  where  it  entered  on  the  plains,  its  course  was  from  southwest  to 
northeast.  After  leaving  its  eastern  boundary  line  on  the  east  side  of  Elm  street,  its 
course  was  east  a  few  degrees  south,  on  through  Durham,  on  through  to  the  coast  of 
the  Atlantic  Ocean. 

In  a  few  iQstances  only  in  the  path  of  destruction  where  the  greatest  force  of  wind 
was  displayeid  were  the  nouses  moved  and  left  standing  in  a  good  condition  or  slightly 
damaged.  I  name  Mr.  Wm.  M.  Foster's  bam,  a  small  one  and  one-half  story  house,  18 
feet  front  on  the  lake,  16  feet  high,  and  20  feet  in  length,  and  weighs  about  9,000 
pounds.  Mr.  H.  Vassner's  house,  two  and  one-half  stories  high,  35  feet  high,  30  feet 
wide,  and  38  feet  frt>nt  on  Main  street;  weighs  about  50,000  pounds.  It  is  a  well- 
built  house,  heavy  hewn  timbers,  substantially  erected,  moved  3  feet  from  its  fonnda-  * 
tion  on  three  sides.  Other  houses  that  were  moved,  and  not  completely  destroyed, 
were  Mr.  McGinty's,  about  32  feet  high,  25  feet  wide,  and  35  feet  long,  weighs  about 


660  REFOST   OF   THE   CHIEF   S.GSALrOFFICES. 

30,000  pounds;  Mr.  L.  Gntti^fl,  mbontdO  feet  wide.  25  §ert  1u|:k.  aadS  leet  in  length, 
weight  aboat  20,000  pooDdB,  were  mored  rMp«rdTelT  10  aad  t^  feec  Frooi  tlm  1 
had  to  meacore  the  aqnare  jmrds of  soriafce  pmen ted  to  the  nniid,  lajiinitinr  the  wcif kt 
ofthehooMS.  TheinJilaiieesnTeowefein  thediieet  eeatcrof  dietoaekcfthetonaiio 
and  in  the  edges  of  the  whina,  and  may  be  an  overetiwitr  of  the  wind's  Telocar; 
yet  from  what  I  obaerred  I  nnut  betiere  that  the  wind's  teee  at  orrtahi  places,  tu, 
Grasser^s  boilding,  on  the  pond,  at  the  Cathotie  chmrh ;  Wallaee's  row.  McGintr's 
aodGotto's,  and  at  Mr.  Mnnson's  and  Mr.  Yaeaua'*  modt  hare  been  laO  miles  perhoir. 
Pieees  of  timber  and  scantling  were  imbedded  in  apple  tiees  so  £u;  fiilly  6  or  7  inches 
deep,  that  in  mj  eflbrts  to  pnU  th^n  oot  ther  were  broken  cM.  A  sharp-pointed  pieeeof 
seantling  6  feci  long,  from  1^  to  4  inches  wide,  ^  inch  thick,  I  paDed  ont  of  the  groasd 
atthefeotof  Mr.Mnnson'shilUinzearof  hiscMTchaid,  whcreit  was  bedded  quite  2^  feet 
deep  in  the  earth. 

Taking  the  statements  of  ^oae  who  obserred  the  dark  cloiBd  firasa  die  tiase  the  tvo 
clouds  met  and  joined  over  the  pond,  and  who  watched  its  pasmge,  and  the  length  cf 
time  that  it  occupied  in  passage  oTer  the  Tillage,  the  dimensioDS  shore  ^Tcn  are  bH 
Tery  lar  out  of  the  wa^.  The  lengtli  of  the  track  of  the  tornado  at  1^  milea ;  2i  mis- 
utes  in  passing  that  distance;  30  miles  per  hour  would  be  the  progreasive  Telocity  if 
the  tornado,  ^atements  made  to  me  by  Mr.  Tassn^.  and  conoborated  by  udhia 
witnesses,  and  the  Csct  that  trees  were  twisted  at  their  tops  fores  wmt  to  nasnme  that 
in  the  area  of  the  storm-center-winds  thcnr  were  of  a  circular  moHon  and  with  extras 
radius  of  90  yaidsy  that  the  duration  of  these  winds  at  any  naased  point  wan  feom  7  io 
8  seconds. 

The  direction  of  the  whirl  was  Tery  evidently  from  left  to  lin^  by  way  of  tk 
south,  and  from  ri^ht  to  left  by  way  of  the  norths  conforming  to  the  general  law  of 
storms  in  the  nortnem  hemisphere.  On  the  southern  side  of  Ae  wiiiitt  things  vest 
eastward,  on  the  northern  side  they  went  westward.  It  was  asserted  that  Mr.  Ife- 
Ginty's  house  was  struck  by  lightning  and  the  fire  put  out  by  the  rain  which  fell  in  tor- 
rents for  ashort  while;  houses  were  also  spattered  from  top  to  bottom  with  n  yellowiik- 
looking  sand.  I  do  not  doubt  that  tibe  air  was  filled  with  eleetricity  before  and  dniiiif 
the  tornado's  passage  over  the  village,  mid  that  more  or  less  electricity  exists  in  alnKst 
every  tornado,  and  did  in  this  one,  as  the  electric  occurrences  at  the  Western  Union 
Telegraph  office  showed. 

A  statement  made  to  me  by  a  young  man  who  was  on  the  railroad  track,  aonth  soow 
distance  from  the  path  of  the  tornado  at  the  time  of  the  passage,  was  that  the  rails  of 
the  railroad  track  seemed  to  draw  the  lightning  to  such  an  extent  that  flakes  of  firs 
could  be  plainly  seeii.  The  steel  rails,  I  have  no  doubt,  aided  the  intensity  in  appel^ 
ance  of  the  electricity,  but  I  did  not  discover  any  satisfectory  proof  to  lead  me  to 
believe  that  Mr.  McGlnty's  house  was  struck.  Had  it  been  I  would  have  seen  sosie 
signs  of  it. 

An  iron  row-boat,  said  to  weigh  about  80  or  85  pounds,  was  Hfled  from  the  water  of 
the  pond  and  carried  by  the  force  of  the  wind  225  feet.  One  of  the  rowlocks  wai 
picked  up  near  the  smaU  spoon-manufactory  buildings  of  Mr.  Grasser,  on  the  side  of 
the  lake,  a  different  direction  from  the  boat.  A  garment,  with  a  letter  to  Mrs.  John 
Monson  in  it,  was  found  3  miles  from  the  scene  of  the  tornado.  A  chestnut  blind  froa 
the  school-house  was  said  to  have  been  found  8  miles  from  that  building.  Farmen 
living  3  and  4  miles  and  nearer  to  the  village,  not  knowing  that  any  calamity  hsd 
befauen  the  village  and  its  inhabitants,  finding  window-blinds,  trunk-tops,  and  other 
fragments,  came  to  the  village  to  ascertain  what  had  occurred.  A  receipt  for  money 
paid  out  by  Mr.  P.  Clyne  was  found  in  Peacedale,  R.  L,  65  miles  distant  from  Wal 
lingford ;  attached  to  this  report  will  be  found  the  necessary  proof  that  the  piece  of 
paper  was  wafted  to  the  Narragansett  shore.  It  is  not  improbable,  from  these  occor- 
rences,  that  frtigments  and  objects  were  carried  great  distances,  notwithstanding  asser- 
tions that  they  could  not  have  been,  as  the  rain  fell  in  torrents.  The  area  of  hes\7 
rain-fall  was  a  narrow  and  limited  one  compared  with  the  general  amount  of  rain-faU 
daring  the  passage  of  the  tornado,  and  it  is  as  likely  that  the  heavv  rain-fall  occnired 
after  as  it  is  that  it  occurred  during  the  passage  of  the  tornado.  The  statement  of  Dr. 
Harrison,  and  the  amount  of  rain-fall  as  shown  by  the  gauge,  and  that  objects  from  the 
scene  of  the  tornado  were  picked  up  great  distances  away,  is  ample  testimony  that  not 
very  much  rain  fell  during  the  passage  of  the  tornado. 

Mr.  Herman  Vassner's  house  and  bam,  and  other  instances  wherever  the  whirls  ifidk 
place,  furnish  strong  evidence  of  the  existence  of  powerftil  upper  currents.  Mr. 
Vassner  says  that  his  bam,  16  feet  fit>nt,  25  feet  long,  and  20  feet  high,  stood  west  of 
his  residence.  It  was  carried  100  feet  due  south,  the  roof  of  the  bam  carried  about  30 
feet  east  of  it.  A  large  apple  tree,  that  will  weigh  nearly  1,500  pounds,  was  carried 
20  feet  due  north.  Two  chimneys,  one  on  the  main  house  and  the  other  on  the  L  part 
of  the  house,  had  each  a  blue  flagstone,  3  by  2  feet,  2  inches  thick ;  one  was  carried  east 
and  the  other  carried  west.  Mr.  Vassner  was  with  his  family  in  the  house.  He  said 
he  felt  the  house  reel  back  and  forward,  as  a  drunken  man  would.  It  seemed  to  swing 
around  on  a  pivot ;  that  he  could  see  very  plainly  objects  caught  up  and  wafted  away, 
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ling  iu  the  air  iu  their  flight,  at  the  same  time  having  a  whi  iiiig  motion.  Mr. 
Mnuson's  house  was  completely  demolished.  It  presented  to  the  wind  about  the 
surface  as  did  Mr.  Vassner's  house.  It  was  not  so  substantially  built  as  Mr.  Vass- 
tioQse,  which  was  well  coustructed  and  admirably  put  together.  Timbers  from 
assner  s  bam  were  found  in  Mr.  Munson's  yard ;  fragments  fi:om  Mr.  Munson's 
were  .found  in  Mr.  Vassner's  yard. 

m  not  fully  satisfied  that  downward  currents  existed  because  I  observed  tim- 
nd  pieces  of  boards  and  scantling  driven  into  the  ground.  There  is  every  chance 
he  velocity  such  objects  would  attain  in  their  descent  to  the  ground  from  a  con- 
ible  height  and  influenced  by  horizontal  currents  would  cause  them  to  penetrate 
round  to  various  depths.  The  fact  that  tops  of  elm  and  oak  trees  are  broken  off 
e  wind  l)efore  it  had  reached  the  plains  furnishes  me  with  more  conclusive  proof 
hey  did  exist.  If  they  did  not  why  should  these  tree-tops  along  the  bank  of  the 
lippiac  River  be  broken  ofl'  as  much  as  an  eighth  of  a  mile  above  the  entrance  of 
truado  on  to  the  plains  t  And.  if  not,  why  was  it  that  the  leaves  of  the  trees 
^ere  left  standing  iu  the  track  and  edges  of  the  track  of  the  tornado  after  its 
ge  have  the  appearance  of  being  singed  off  at  respective  lower  depths  as  flames 
)  do  in  spreading  from  high  to  lower  houses  during  a  large  conflagration?  Pieces  of 
Ung  were  planted  in  the  earth  at  different  angles ;  bncks  from  the  school-house 
!>  opposite  side  of  the  street  from  it,  and  the  carriage  of  a  sill  16  feet  long,  6  by  6 
s  in  length  and  breadth  through  tne  south  side  and  middle  portion  to  one  of  the 
east  rooms  of  Mr.  Gutte's  house  are  facts  «^nough  to  confirm  the  belief  that  down- 
aud  horizontal  currents  did  exist. 

Uled  on  Dr.  Hanison,  who  had  all  the  instruments  necessary  to  give  lue  infor- 
)u  relating  to  temperature  of  the  air,  humidity,  and  barometric  pressure,  had 
l)een  observed.     He  expressed  his  regrets  at  not  having  observed  them  before, 
ig,  and  after  the  passage  of  the  tornado.    The  information  I  received  from  him  was 
iniount  of  rain-lall,  .58  of  an  inch.    The  pluviometer  used  M'as  Greene's,  of  the 
hvsonian  Institute.     Mr.  Thomas  Picklord,  apothecary,  whose  store  is  in  Wallace's 
i,  near  the  comer  of  Center  and  Main  streets,  a  short  distance  from  Dr.  Harrison's 
i'nce,  gave  nie  the  temperature  of  tht*  air  as  follows:  5.30  to  6  p.  m.,  86°;  6  p.  ui., 
87*^ ;  tnis  fall  and  rise  occurred  during  the  passage  of  the  tornado.    From  7  to  9 
.  ^  ;  says  that  the  first  wind  felt  of  the  tornado  was  KW\  and  N. ;  a  lull  occurred 
,  long  enough  for  him  to  go  outside  and,  with  rapidity,  secure  two  window-shut- 
;  felt  a  decided  change  of  temperature  during  lull ;  observed  clear  sky — ^this  about 
in.,  after  the  lull  of  wind ;  the  wind  blew  violently  from  the  SW.     The  afternoon 
close  and  oppi-essive ;  experienced  great  difficulty  in  breathing  during  almost  the 
e  day.     After  the  passage  of  the  tornado  the  atmosphere,  during^the  remainder  of 
venmg,  until  9  p.  m.,  was  close  and  sultry ;  some  lightning.     Aft«*r  9  p.  m.  the  stars 
ared,  sky  became  clear,  and  the  atmosphere  as  mild  as  if  uothinj'  had  occurred, 
ertaiued  that  there  was  no  intermission  of  the  light  rain  that  fell  during  the  pas- 
of  the  tornado  from  the  time  it  began,  about  6  p.  m.,  until  6.15  p.  m.,  except  dur- 
he  lull.     After  the  tornado  had  passed  over  the  village,  for  fifteen  or  t\yenty  min- 
^herc  was  a  very  quiet  stillness.     Afterward,  for  a  very  short  while,  a  very  li^ht 
occurred.    On  the  north  side  of  the  track  of  the  tornado  I  could  get  no  information 
rj^  to  temperature  of  the  air,  humidity,  and  barometric  pressure.     I  did  not  ob- 
^rees  with  different  layei-s.     In  some  i>laces  the  apple  as  well  as  other  trees  were 
«T.  little  more  north  or  a  little  more  so.it h  than  the  general  direction.     This  I  at- 
>*<l  to  some  roots  being  implanted  in  the  ground  more  firmly  and  better  than 
*•      The  moan  direction  of  the  trees  was  to  the  east;  on  the  north  side  of  the 
*  of  the  track  the  trees  lay  toward  the  south ;  on  the  south  side  they  lay  to  the 
Thirty  persons  lost  their  lives,  and  seventy  others  more  or  less  injured.     Fifty- 
pxises  and  bams  were  completely  and  partly  demolished ;  careful  estimates  of 
•*  X)roperty  destroyed  by  the  toma<lo,  $250,000. 
^t.her  tornado  was  coexistent  with  that  at  Wallingford. 

I.  A.  REED, 
Sergeant  Signal  CorpSy   U.  S.  A. 
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"WAR  DEPARTMENT. 


^tfitt  of  fhe  ^Hieli  $w\  #f|iw. 


Washington,  D.  C,  January  7,  M 
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Oii  and  after  January  1,  1878,  an  additional  Cautionary  Storm  ^d 
will  bo  displayed,  as  occasion  may  require,  at  all  active  Signal  and  Di^ 
stations  o\'  the  Signal  Service.  The  signal  will  be  displayed  at  and  oothe 
regular  place  and  staff,  and  will  consist  of  a  white  flag  tcith  a  square  tini 
cadre,  shown  above  a  red  flay  with  a  square  black  centre  by  day,  or  a  rli!? 
lifjhl  shown  above  a  red  liglU  by  night.  This  signal  will  be  knowD  as  ilie 
"Cautionary  Off-shore  Signal/'  and  will  indicate,  when  shown, tiat 
while  the  storm  disturbance  is  considered,  at  the  oflSce  ol'  the  Chief  Sgnal 
Officer,  as  not  yet  passed  lor  the  port  or  place  at  which  the  signal  is  de- 
played,  and  the  winds  may  yet  Ixj  high,  and  there  may  be  danger,  the  Tviixij 
arc  expected  to  blow  from  a  northern  or  western  direction,  or  "off-shore, 
at  or  near  the  |X)rt  or  place  where  the  signal  may  be. 

The  display  of  this  signal  will  often  follow,  and  must  be  distinguisy 
from,  the  display  ol'  the  usual  "Cautionary  Signal,"  /.  c,  a  square  redfc? 
with  a  scjuare  black  centre  by  day,  or  a  red  light  shown  at  night — whki 
retains,  whenever  shown  alone,  its  usual  meaning.  The  display  of  eitbcr 
signal  is  alwaj^s  cautionary. 

The  "Cautionary  Signal,"  /.  c.,  a  re<l  flag  with  black  square  in  the 
centre  by  day,  or  a  red  light  by  night,  calls  for  caution  in  n-icw  of  an 
approaching  storm,  and  is  so  "cautionary"  with  reference  to  wink 
blowing  from  any  direction. 

The  Cautionary  Off-Shore  Signal,  L  e,,  a  white  flag  with  black 
square  in  the  centre,  shown  above  a  red  flag  with  black  square  in  thecei- 
tre,  by  day,  or  a  white  light  shown  above  a  red  light  by  night,  is  "cau- 
tionary with  reference  to  winds  expected  to  blow  from  a 
northern  or  western  direction,  or  off-shore  at  or  near  tot 

I'LACE    AT    which    IT   MAY    BE. 


(^>fcx44.ii^ 


Brig,  Otn.  {Bvt,  Aaag'd,)  Chief  Signal  Qficer,  U.  S.S. 


POST  THIS  UP  IN  A  CONSPICUOUS  PLACR 
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k 


F 


THE  CAUTIONARY  SIGNAL 

Cautionary  against  Approaching  Storm,  and  against  Winda 

from  any  direction. 


I 


THE  CAUTIONARY  OFF-SHORE  SIGNAL 
Cautionary  against  Rough  Weather,  and  against  Winds  expected 


to  be  in  a  Northern  or  Western  directio 


"Off-Shoro." 


be  order  "  Tip  Signals"  retains  its  present  meaning, 
be  order  "Hoist  Off-shore  Signal"  requires  that  the  "Off-shore 
lal"  be  at  once  displayed,  the  "Cautionary  Signal"  being  either 
.'red,  iind  the  two  dags  or  two  lights  of  the  "Off-shore  Signal" 
ted  in  its  place,  or  the  flag  or  light  of  the  "  Cautionary  Signal " 
■  be  left  displayed,  while  the  additional  proper  flag  or  light  needed 
omplete  the  "Off-shore  Signal"  is  shown  above  it. 
Signals  Down"  lowers  any  or  all  signals. 
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Paper  46. 

UNITED   STATES 


OFFICIAL  DAN6ER  OR  DISTRESS  SIGNALS. 


War  Department, 
Office  of  Chief  Signal  Officer, 
Washington,  D.  C,  January  19, 1878. 

In  compliaDce  with  Acts  approved  June  21st,  1860,  (Rev.  Stat,  Sec.  1,195, 
page  212,)  June  10th,  1872,  (Rev.  Stat.,  Sec.  222,  page  35.)  and  March  3rd, 
1873,  (Rev.  Stat.,  Sec.  223,  page  35,)  the  following  Partial  Code  of  Signals  is 
published  for  the  information  of  all  concerned,  and  will  be  recognized  by  all 
sea-coast  Signal  Stations  of  the  Signal  Service.  By  official  co-operation  of  the 
Life-saving  Service  the  same  signals  (those  appearing  on  this  paper)  will  be 
recognized  at  all  Life-saving  Stations,  used  as  signal  stations,  in  time  of 
"  danger  or  distress." 

It  is  recommended  that  every  ship-master  receiving  this  paper  at  once  paste 
this  Code  of  signals,  and  the  letter-press  relating  to  it,  in  his  signal  book. 

The  attention  of  ship-masters  and  crews,  or  Signal  Service  men  and  othen 
signalling  from  the  land,  is  called  to  the  following : 

Copies  of  this  paper  are  at  every  Signal  Service  and  Life-saving  station  oo 
the  coasts  of  the  United  States. 

The  alphabetic  letters  designating  the  flags  to  be  hoisted  as  signals,  and  the 
flags  to  be  hoisted  for  signals  appearing  on  this  paper,  are  similar  to  thoee 
adopted  for  the  International  Commercial  Code  of  signals  for  the  use  d 
all  nations.  The  following  signals  are  to  be  found  in  the  International  Signal 
Book  by  the  sume  letters,  under  the  headings  "  Danger  or  Distress,"  "Assist- 
ance," "Danger  or  Accident,"  "Danger  or  Caution,"  "Direction  for  Saving 
Crew,"  and  "  Wants,"  and  are  to  be  displayed  by  the  same  flags  as  those 
signals  already  published  for  the  same  purpose  in  the  International  Com* 
MERCiAL  Code. 
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To  open  oommuuication  by  this  Code,  show  the  ensign  with  the  foUowiDg 
pennant  under  it,  thus — 


This  signal  is  acknowledged  on  the  coasts  of  the  United  States  by  showing 
the  same  pennant  (as  given  above)  cUone, 

This  pennant  hoisted  alone  also  means,  when  sigualling,  *' signals  seen  and 
understood,"  and  is  to  be  shown  in  answer  to  every  signal  as  soon  as  such 
signal  has  been  seen  and  recognized. 

Communication  may  then  be  commenced,  and  any  message  following  in  this 
paper,  or  found  under  the  heading  **  Danger  or  Distress  "  in  the  International 
Code  Signal-book,  may  be  exchanged,  strictly  following  the  International 
Commercial  Code  and  the  instructions  here  given  below. 

The  above  signal,  asking  to  open  communication,  should  be  shown  in  every 
case  of  distress  by  the  shore  station,  for  it  may  be  that  the  vessel  has  the 
International  Code,  but,  until  seeing  this  signal,  will  not  know  she 
can  use  it 

SECTION    1. 

Signals  adopted  from  and  to  be  found  in  International  Commercial 

Code  Signal  Book. 

DAY   SIGNALS, 


Want  immediate  assistance. 


Wo  are  coming  to  your  assistance. 


Do  not  attempt  to  land  in  your  own  boats. 


Damaged  rudder ;  cannot  steer. 
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H 


W 


Rngine  or  macbiDciy  disabldi. 


Too  are  standing  into  dani^r. 


Heavy  weather  coming ;  look  sharp. 


Bar  impassable. 


s  ; 


Cast  ofr. 


H 


Make  fast. 


Slack  awa)'. 


The  berth  3'ou  arc  now  in  is  not  safe 


M 


Hold  on  until  hii^h  water. 
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s 
1 

Remain  by  the  ship. 

a 

Qait  the  vessel  as  soon  as  possible. 

a 

• 

Do  not  quit  the  ship  until  the  tide  has  ebbed. 

a 
1 

Landing  is  impossible. 

a 

Look  out  for  a  line. 

a 

Endeavor  to  send  a  line. 

a 

1 

Do  the  best  you  can  for  yourselves ;  no  assistance  can 
be  given. 

a 
1 

Lookout  will  be  kept  on  the  beach  all  night. 

a 

• 

Lights  or  fires  will  be  kept  at  the  best  place  for  coming 
on  shore. 

■0 

1 

Keep  a  light  burning. 
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I  mu8t  abandon  the  veesel. 


I  am  on  fire. 


I  am  sinking. 


Want  assistance ;  mntiny. 


Want  immediate  medical  assistance. 


Want  boat  immediately. 


Want  a  steam  tug. 


Want  a  pilot;  can  one  be  obtained? 
(Answer,  "  Yes''  or  " No*\) 


Enquires  Name  of  Signal  Station. 


Repeat  your  signal,  or  plac^  it  in  a  more  conspici 
position ;  it  ib  not  understood. 
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] 


Signal  not  understood,  although  the  flags  are 
distinguished. 


1 


I  cannot  make  out  the  flags. 


(End  of  Section  1.) 


Introduction  to  Section  2. 

ONAL  Signals  fob  the  Coasts  of  the  United  States  made  with 
Lettebs  and  Flags  of  the  International  Code,  but  not  to  be 
D  IN  THE  International  Code  Signal  Book. 


bllowing  additional  signals  do  not  appear  in  the  International  Code, 
added  signals  and  meanings,  adopted  for  the  coasts  of  the  United 
and  to  be  used  on  occasions  of  shipwreck,  danger  or  distress.  The 
kud  flags  used  are  the  letters  and  flags  of  the  International  Code, 
ng  ascertained  that  the  vessel  has  and  can  use  the  International  Code, 
being  desired  to  use  any  additional  signals,  as  given  id  this  paper,  the 
g  signals  must  be  shown : 

great  care  must  be  had  by  Shipmasters,  Signal  Service  men  and  others 
ire  may  be  no  mistake  about  thtse  signals. 


Have  you  the  Signal  Service  Seapcoast  Danger  or  Distress 
Code  of  Signals,  and  do  yon  know  how  to  use  them  7 

Tes ;  we  have  the  Signal  Service  Sea-coast  Danger  or  Dis- 
tress Code  of  Signals,  and  know  how  to  use  them. 


Signal  is  made  in  answer  to  Signal  P.  W.,  as  given  above,  or  it  is 
that  it  is  not  understood,  haul  it  down,  show  the  flags  B.  K.  J^ 

[leans  Attention!  International  Code,  and  as  soon  as  it  is 
as  understood,  go  on  signalling,  using,  however,  no  signal  K 

i  under  Section  1  of  this  paper. 

nal  W.  T.  (given  above)  is  made  in  answer  to  Signal  P.  W.,  then  any  of 

wing  signals  and  messages  under  Section  2  may  be  sent  or  exchanged. 
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SECTION   2. 


Lookout  will  be  kept  on  tho  beach  all  nigbt.  Hold  (m 
until  daylight,  will  then  Bend  on  board  Life-SaviD| 
apparatas. 


Endeavor  to  send  a  line  by  boat,  cask  or  spar. 


Beach  where  people  are  assembled,  or  as  near  there  ai 
possible. 


Haul  away. 


Make  the  tail-block  or  the  end  of  this  line  fast  to  th 
lower  mast,  well  up.  If  masts  are  gone,  then  to  th 
best  place  you  can  find ;  then  cast  off  the  shot  lin< 
see  that  all  is  clear ;  and  show  signal  by  flag  or  lanter 
to  the  shore. 


Make  the  hawser  fast  about  two  feet  above  the  tail-bloc! 
or  hauling  line,  sec  all  clear  and  show  signal  by  fla 
or  lantern  to  the  shore. 


M 


Cannot  comply  with  last  signal. 


Make  a  signal  when  you  want  a  boat. 


TEnd  of  Section  2.] 
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United  States  Signal  Service  Station  at  Life-saving  Stations. 


The  following  flag,  thus — 
number  flngs,  will  be  used  to 
station  of  the  United  States, 
munication  received  will  be 
to  destination.    This  flag  will 


shown  over  any  station 
designate  a  full  signal 
from  which  any  com- 
transmitted  by  telegraph 
always  be  hoisted  above 


the  station  number  flags  when  the  station  number  of  such  full  station  is  shown 
Thus : 


No.  8. 


Any  message  signalled  by  the  International  Code,  as  adopted  or  used  by 
E!ngland,  France,"^  America,  Denmark,  Holland,  Sweden  and  Norway,  Russia, 
Greece,  Italy,  Grermauy,  Austria,  Spaiu,  Portugal  and  Brazil,  received  at  these 
telegraphic  Signal  Stations,  will  be  transmittedand  delivered  to  the  address  on 
payment,  either  at  the  Station  or  at  place  to  which  addressed,  of  the  tele- 
graphic charge.  All  messages  received  from  or  addressed  to  the  War,  Navy, 
Treasury,  State,  Interior  or  other  official  department  at  Washington,  are  tele- 
graphed without  charge. 

Ships'  official  numbers,  shown  and  recognijsed  at  stations  thus  designated, 
are  reported  to  Washington  by  telegraph. 

The  flag  flown  below  the  United  States  national  colors  indicates  a  full  sig- 
nal station  connecting  by  telegraph,  but  not  a  Life-Saving  Station. 

Greneral  messages  to  be  telegraphed  will  be  taken  only  at  stations  flying 
either  three  flags,  as  first  given  above,  or  the  American  flag  with  the 
Distinctive  ''Signal  Service  Flag,"  as  above  stated. 

The  Distinctive  Signal  Sei*vice  flag  flown  Alonb  indicates  a  United  States 
Signal  Service  station  anywhere,  not  necessarily,  however,  connecting  by 
telegraph. 


From  and  after  January  1,  1878,  an  additional  Cautionary  Storm  Signal 
will  be  displayed,  as  occasion  may  require,  at  all  active  Signal  and  Display 
stations  of  the  Signal  Service.  The  sign^  will  be  displayed  at  and  on  the 
regular  place  and  staff,  and  will  consist  of  a  white  flag  with  a  square  black 
centre^  shown  above  a  red  flag  with  a  square  black  centre  by  day,  or  a  white 
linht  shown  above  a  red  light  by  night.  This  signal  will  be  known  as  the 
*''Cautionart  Off-Shobe  Signal,"  and  will  indicate,  when  shown,  that 
while  the  storm  disturbance  is  considered,  at  the  office  of  the  Chief  Signal 
Officer,  as  not  yet  passed  for  the  port  or  place  at  which  the  signal  is  dis- 
played, and  the  winds  may  yet  be  nigh,  and  there  may  be  danger,  the  winds 
are  expected  to  blow  from  a  northern  or  western  direction,  or  ^' off-shore," 
at  or  near  the  port  or  place  where  the  signal  may  be. 

NonL^A  reprint  ot  the  Internstloiwl  Code  has  been  pabliahed  by  the  United  States  Kavy  DepertnMnt* 
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The  display  of  this  eignal  will  oftea  follow,  and  mu»t  be  difltingni 
from,  the  display  of  the  usual  "  Cautionary  Signal,"  i.  e.,  a  square  ret 
with  a  square  black  centre  by  day,  or  a  rod  light  shown  at  night — n 
retains,  whenever  shown  alone,  its  usual  meaning.  The  display  of  e 
signal  is  always  cautionary. 

The  "Caotionart  Sional,"  i.  e.,  a  red  flag  with  black  square  ir 
oenlre  by  day,  or  a  red  light  by  night,  calls  for  caution  in  view  ■ 
approaching  storm,  and  is  so  "cadtiomaby"  with  repekencb  to  « 

BLOWINa  FROM  ANT  DIBBCTION. 

The  Cautionary  Off-Shore  Signal,  i.  e..  &  white  flag  with  black sq 
in  the  centre,  shown  above  a  red  flag  with  bhiek  square  in  the  centn 
day,  01-  a  white  light  shown  above  a  red  light  by  night,  is  "  cautiom 

WITH  BEPEHENCE  TO  WINDS  EXPECTED  TO  BLOW  FROM    A    NORTHERN   OB  M 
ERN  DIRECTION,  OE  OFF-SHORE.  AT  OR  NEAR  THE  PLACE  AT  WlllCn  IT  MAY 


I 


F 


THE  CAUTIONARY  SIGNAL 

Cautionary  against  Approaching  Storm,  and  against  Winds 

from  any  direction. 


I 


THE  CAUTIONARY  OFF-SHORE  SIGNAL 

Cautionary  againsi  Rough  Weather,  and  against  Winds  expected 

to  be  in  a  Northern  or  Western  direction,  or  ■■Off-Stiore  ■' 
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order  "  Up  Signals  "  retains  its  present  meaning. 
I  order  "  Hoist  Off-shore  Signal "  requires  that  the  "  Off-ahore  Signal " 
once  displayed,  the  "  Cautionary  Signal "  being  either  lowered,  and 
ro  flags  or  two  lights  of  the  "  Oflf-Shore  Signal "  hoisted  in  its  place, 
)  flag  or  light  of  the  "  Cautionary  Signal "  may  be  left  displayed, 
the  additional  proper  flag  or  light  needed  to  complete  the  "  Off-shore 
"  is  shown  above  it. 
^als  Down  "  lowers  any  or  all  signals. 
ie  Cautionary  Signals,  whenever  displayed  on  the  coasts  of  the  United 

have  the  above  given  meanings. 

f  will  never  however  be  displayed  without  orders  direct  from  the  Office 
Chief  Signal  Officer,  or  an  authorized  representative  of  the  Signal  Ser- 


signal  duty  of  every  description  will  be  done  by  officers,  non-commis* 

officers  or  privates  of  the  Signal  Service,  when  any  member  of  that 

3  is  present  for  duty  at  any  signalling  station.     They  will  endeavor 

nsmit  any  message  necessary  to  aid  the  crews  or  the  LifeSaving 

e. 

bowing  flags  or  pennants  as  signals,  each  flag  or  pennant  should  be  dis- 

at  a  distance  equal  to  at  least  two  feet  more  than  its  own  length  from 
ber  flag  or  pennant  in  the  same  hoist 

lay  sometimes  happen  that  the  ship  can  read  signals  shown  on  shore,  but 
,  from  carrying  away  of  masts  or  other  distress,  answer.  It  is  therefore 
;ases  desirable  to  show  any  important  signal  desired  to  be  made  known 
crew  for  a  sufficient  length  of  time,  even  wheu  they  make  no  answer, 
rreat  care  must  be  taken,  even  in  this  case,  about  using  any  signal  of 
>N  2,  as  they  may  confuse  the  crew,  and,  not  being  fouud  in  foreign  books, 
tem  to  distrust  all  the  other  signals.  As  a  general  rule,  the  additional 
I  given  under  Section  2  should  never  be  used  unless  it  is  known  the  com- 
iting  vessel  has  this  paper,  or,  as  a  last  resort  in  cases  of  such  emergency, 
'ery  chance  must  be  taken. 

)er  Flags,  Signal  Lights,  Apparatus,  &c.,  &c.,  will  be  supplied  on 
tion  through  proper  authorities  to  any  station  for  any  performance  of 
I  Signalling.  The  raiiterial  must  be  carefully  cared  for,  and  will  be  sub- 
ider  proper  regulations,  to  the  inspection  of  the  officer  or  ageut  of  the 

Service,  whose  duty  it  will  be  to  report  any  imperfections  to  the  Chief 

Officer. 

following  are  published  for  the  information  of  all  concerned : 

e  Secretary  of  War  shall  provide,  in  the  Ejstein  of  observations  and 
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Color  and  Form  of  flags,  as  shown  below,  iDdicate  Number  op  Dis- 
trict. Numeral  displayed  in  centre  of  flag  will  indicate  Number  op 
Station. 

DISTRICTS. 


NoTK.— Tbiit  partial  code  m  fiir  immediate  iieeM.  A  more  coiuplete  code,  pmridin^  night  Rignalu  aud 
additional  danger  or  distreaa  signaU  for  day  and  night  iims;!,  will  imiie  from  thiH  ollice  with  an  little  delay 
tm  prmcticable. 


(^>fer7Mrvvui 


Brig,  Gen.  {Bvt.  Assgi,)  Chief  formal  OMeer,  U.  S.  A. 
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(icinj^  the  reading  to  what  it  would  be  if  the  temperature  of  the  barometer  was  32° 
irenheit.  Then  read  the  aneroid  and  take  the  dinerence  between  the  corrected  read- 
of  the  mercurial  and  the  actual  (uncorrected)  reading  of  the  aneroid,  which  will 
the  correction  to  be  applied  to  the  aneroid;  this  correction  to  be  added  if  the 
roid  reads  lower  than  the  mercurial,  and  subtracted  if  it  reads  higher, 
ti  all  reports  made  for  this  office,  when  an  aneroid  barometer  is  used,  the  record 
uld  give^  st-ated  on  the  form,  Ist,  actual  reading  of  the  barometer  as  read  off;  2d, 
rection  for  instrumental  error,  determined  as  above;  3d,  reading  of  attached  ther- 
neter,  if  there  is  one,  or  of  a  thermometer  in  the  room :  4th,  statement  whether  the 
ometer  is  '^compensated''  or  not;  5th,  height  (as  nearly  as  possible)  of  the  barom- 
*,  as  hung  on  shipboard,  aboye  sea-level. 

sergeant  or  assistant  of  the  Signal  Service  will  be  in  attendance  at  the  Maritime  Asso- 
iion  Building  each  da^,  from  12  to  1  p.  m.,  to  give  any  necessary  information  as  to 
le  of  making  comparisons.  The  barometer  case  and  the  door  of  the  screen  will  be 
ned  at  the  hours  named  only,  unless  in  instances  of  especial  need,  and  always  in 
presence  of  the  sergeant  or  assistant. 

tupmasters  of  all  nations  are  invited  to  make  use  of  the  Si^al  Service  standard 
the  purpose  of  comparing  their  ships'  barometers.  The  superintendent  of  the  room 
he  Maritime  Association  will  take  charge  of  diipB*  barometers  to  be  compared  at 
time  they  may  be  left  with  him  for  the  purpose.  They  will  be  duly  delivered  by 
I  to  the  sergeant  or  assistant  in  charge  of  the  standard.  Ships'  barometers  oan  be 
(t  conveniently  returned  to  owners  at  the  hour  between  12  m.  and  1  p.  m. 

ALBERT  J.  MYEIL 
Brig,  Gen,  (Brevet  Assigned),  Chief  Signal-Officer^  U,  S,  A, 
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